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THE LANDORE SIEMENS STEEL WORKS, ENGLAND. 


Condensed from The Engineer. 


The principal novelty upon which the processes in opera- 
tion in these works are based is Mr. Siemens’ regenerative 
gas furnace, by means of which most intense hests are ob- 
tained without cutting flames or deteriorating influences. The 


steel processes car- 
ried on are of two 
distinct kinds In 
the first, which is 
called the Siemens- 
Martin process, 
scrap metal or pud- 
dled blooms are dis- 
solved in a bath of 
pig metal previous- 
ly prepared on the 
open hearth of one 
of these regenera- 
tive furnaces, and 
spiegeleisen is final- 
ly added to impart 
to the metallic bath 
the requisite per- 
centage of carbon 
and manganese. In 
the other process 
pig metal and iron 
ores, previously pre- 
pared for the pur- 
pose, are brought 
into combination on 
the hearth of a sim- 
ilar furnace, to pro- 
duce the same final 
result, namely, a 
steel of excellent 
quality. 

The Landore Sie- 


ny, Limited, “ ‘was 
formed three years 
ago for the manu- 
facture of steel by 
the’ processes in- 
vented by Mr. C.W. 
Siemens, C.E.. The 





regenerating gas furnace, which he had previously invented, 
gave him the power of producing, at a moderate cost, tem- 
peratures before unknown in practical metallurgy; conse- 
quently, no great time elapsed before he applied this new 
power to the manufacture of steel, since the intense heat at 


his command enabled him to 
keep ina stateof fusion, for 
a lengthened period, a much 
larger quantity of malleable 
iron than was practicable be- 
fore the invention of his fur- 
nace. The difference between 
the Siemens and the Besse- 
mer process of making steel 
is, that by the former method 
the metal is kept for any time 
‘slowly simmering in a state 
of fusion, so that, by the ad- 
dition of varying proportions 
of the ingredients, at such 
times as may be convenient 
to the manager of the fur- 
nace, steel of any temper can 
be made. The process is so 
completely under control 
that steel containing any de- 
sired quantity of carbon can 
be made at will, whereas 
steel containing a predeter- 
mined proportion of ingre- 
dients can only be made by 
the Bessemer process with 
some difficulty. Mr. Siemens, 
by melting together samples 
of iron containing different 
proportions of carbon, pro- 
duces steel containing any 
desired quantity of carbon. 
The Landore Works were 
built nearly two and a half 
years ago; they cover about 
six acres of ground, on the 
west bank of the river Tawe, 
near Swansea, and at the 











HALF SECTION AT C.OD. SEE FIG. 2. 


present time they keep about 400 men in constant employ- 
ment. They consist of fifty two Siemens producers for the 
manufacture of the gas, a melting shop containing eight fur- 
naces, and a forge department containing two eight tun ham- 
mers, capable of hammering 450 tuns a week. There are 
six reheating furnaces in the forge department. 
also in the works six double puddling furnaces with shingling | hammers put up. 
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STEEL MELTING FURNACE, SIEMENS STEEL WORKS, LANDORE, ENGLAND. 
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hammer, and a mill driven by two of Thwaites and Carbutt’s | for the mill and hammer. 
30 inch cylinder engines, with Ramsbottom’s reversing gear.| of the gas is obtained from the neighborhood, and consists 
In the mill department there are three double straighten- | of equal parts of “slack ” of small coal and binding coal. 
ing presses, and one double punching press, one “ ending” 
machine, and one cold saw. Some new works are in course | four of them are for melting up scrap, and about 62 tuns per 


of erection, by the same company, on the opposite bank of 
the river, a little to the north of the Landore viaduct, At 
present the company do not make their owa pig iron, but. in 
the new works four blast furnaces will be erected for the 
manufacture of pig, which will then be puddled and melted. 
There are | Sixteen melting furnaces will. be built, and five eight tun 
It is intended to keep a rolling mill at 


work night and day. 
“, Wien these new 
works are complet- 
ed and theiron trade 
is brisk, the Land- 
ere Siemens Steel 
Company could find 
employment for 
about 1,000 men, In 
the new steel works 
gas furnaces only 
will be used; one 
great advantage of 
these furnaces is, 
that they do not 
pollute the air with 
clouds of smoke. 
The iron ore to feed 
the blast furnaces 
will be brought. for 
the most part from 
Spain. 

In the steel works 
now in operation 
the fifty-two Sice- 
mens producers for 
the manufacture of 
gas are arranged in 
thirteen blocks of 
four each. The gas 
is divided into two 
portions, one of 
whieh is conveyed, 
to the melting and 
puddling furnaces, 
another portion be- 
ing conducted by a 
second large tube 
to other meiting 
furnaces, and to the 
heating furnaces 

The coal used in the manufacture 


CENTRE LINE BE TWEEN TWO FURNACES 


In the melting shop there are eight furnaces altogether; 


week are melted in each fur- 
nace ; the furnaces work about 
thirteen heats per week. First, 
about one tun of pig iron is 
charged in, then sufficient 
scrap, with very little carbon 
in, to reduce the carbon in the 
metal in the furnace to nil, or 
very nearly nil, The little car- 
bon in the metal is partly boil 
ed out, and this is one of the 
peculiarities of the process, for 
if the charge in the furnace be 
left to itself, the carbon is 
slowly boiled away. The neces- 
sary amount of carbon to pro- 
duce steel is introduced by 
adding spiegeleisen, which at 
the same time furnishes the 
requisite quantity of manga- 
nese; but after the spiegel- 
eisen is added, it is necessary 
to tap the furnace as quickly 
as possible, or the manganese 
would be burnt away. The pig 
iron used in the process is of 
good quality, and as much steel 
scrap as can be obtained is 
very quickly used up at the 
works. The following is a fair 
sample of an ordinary charge: 
—20 per cent pig iron, 20 per 
cent Bessemer scrap, 10 per 
cent rough puddled iron, 15 
per cent Siemens scrap, 15 per 
cent old iron and borings, 20 
per cent shearings. 

About 7} per cent of spiegel- 
eisen is then added, which 

















much more than covers the waste. Every now and thena 
little of the me'ted metal is taken out ina ladle, and plunged 
into cold water; the sample is then broken upon an anvil. 
Its fracture should be bright and crystalline, showing a very 
small proportion of carbon—not more than 0°1 per cent; it 
should also be tough and malleable. From 5 to 8 per cent of 
spiegeleisen, containing not less than 9 per cent of manga- 
nese, is thereupon charged through the side openings down 
upon the bank of the furnace, and allowed to melt down 
into the bath. The amount of carbon thus introduced deter- 
mines the temper of the resulting steel. In the event of the 
sample containing too much carbon, as proved both by its 
appearance and by chemical analysis, the carbon is allowed 
to boil out if the furnace is too full, as the addition of more 
iron might cause accidents; but this boiling out takes time. 
The quickest way is to add more decarburized iron, if there 
is room for it in the furnace. In judging the amount of car- 
bon present by the appearance of the sample, the rule is 
“the more silky the metal, the less carbon does it contain,” 
and, when it is half way between the granular and silky 
states, then the bath is ready for the spiegeleisen. 

The accompanying engravings show the form of the interior 
of the furnace. In charging it, it is first made quite hot, and 
then one tun of pig iron is charged in; this takes about an 
hour to melt, and then fills the bath to the proper level. After 
it is fairly melted, the men begin to charge the scrap on the 
bank, where it is allowed to get red hot before it is tumbled 
down upon the melted pig iron; it would chill the bath if it 
were added cold. The men keep on placing quantities of 
more or less carburised metal upon the bank, and tumbling it 
into the bath when hot, until the bath contains about four 
tuns, filling it to the proper level. The whole operation oc- 
eupies seven or eight hours. The time varies a little; on a 
hot day the furnace will not work so well as on a cold one, 
because of the draught. After four tuns of iron have been 
melted, the men begin to take samples out, and then go on 
charging decarburised iron till the metal gets soft enough, at 
which point there ought to be about five tuns in the furnace. 
If it is too ha.rd more shearings are added ; if not hard enough 
a little pig ‘ron is put in. Last of all the spiegeleisen is put 
in ; it is placed on the top of the bank, and tumbled in directly 
it is warmenough. Then the furnace is quickly emptied, for 
the forgeability of the steel depends entirely upon getting 
the charge out directly after the spiegeleisen has been put in, 
or else the manganese would all be burnt out. The process 
of melting takes about ten hours from first to last. The 
furnaces work night and day ; there are three men continually 
attending to each farnace, and they work twelve hours each. 
At present, however, the mil! is working only one shift per 
day, which turns out 350 tuns of rails per week. 

From éxperiments made in France by M. Sudre, at the ex- 
pense of Napoleon III., it was found that it is just possible 
to raise the heat of an ordinary furnace, by means of a fan 
blast, sufficiently to effect the fusion of tool steel upon the 
open hearth, but that the cost of the fuel and the rapid de- 
structiou of the furnace are commercial obstacles to the use 
of the method. 

In the Siemens steel furnace, the direction of the flame is 
from end to end, and the regenerators are placed transversely 
below the bed, which is supported on iron plates kept cool by 
a current of air; this cooling of the bed is very necessary to 
keep the slag or melted metal from finding its way through 
into the regenerator chambers. The bottom of the furnace 
is formed of siliceous sand. Instead of putting moist sand 
into the ccld furnace, Mr. Siemens calcines the sand, and in- 
troduces it into the hot furnace in layers of about one inch 
in thickness. The heat of the furnace must be sufficient to 
fuse the surface of each layer; that is to say, it must much 
exceed a welding heat at the end of the operation, in order to 
impart additional solidity to the uppermost layers. Care 
must be taken that the surface of the bath assumes the form 
of a shallow basin, being deepest near the tap hole. Some 
white sand—such, for instance, as that from Gornal, near 
Birmingham—wil! set, under these circumstances, into a hard, 
impervious crust, capable of surviving from twenty to thirty 
charges of liquid steel, without requiring material repair. If 
no natural s. 4 of proper quality is available, white sand, 
such as that o: i’ontainebleau, may be mixed intimately with 
about 24 per cent of common red sand, when the same result 
will be obtained. The actual requirement is sand containing 
about 96 per cent of silica and 4 per cent of alumina or mag 
Pesia. 

After the steel is melted, it is tapped out of the furnace 
into a ladle, as in the Bessemer process, and is then run into 
ingots. 

The rails for the Metropolitan Railway, made at the Lan- 
dore Steel Works, have a flange of 6§ inches across, which is 
a great width to“ bring up” in steel, and can only be done 
with good metal; the steel, if of second rate quality, will 
crack along the edges of the fiange. 

We saw several testing machines in the works where in- 
spectors employed by the different railway companies test the 
rails before accepting them of the makers. The test for the 
bridge rails used on the Great Western Railway is a weight 
of 21 ewt., allowed to fall from a height of 6 feet 4 inches 
upon the center of a piece of rail supported upon bearings 
3 feet 6 inches apart. The blow is repeated three times upon 
the center of the same piece of rail; and if the center of the 
rail be then deflected about 7 inches, the steel is considered to 
be good. Sometimes the result is a deflection of not more 
than 5 or 6 inches, and sometimes the piece of rail breaks, 

but not often. 

The total fall of the machine is 24 feet, upon an anvil block 
of Olid iron weighing 15 tons, The rigidity of the anvil is 
®n important point in testing eteel rails or bars, 

The testof the Bristol and Exeter Railway Company is a 


Seientific American. 


10 feet fall of 2,240 1bs.; three blows; 5 reet bearings. 

The rails for the Metropolitan Company weigh 86 lbs. to 
the yard, and are tested, not by a falling weight, but by thd 
dead weight produced by hydraulic pressure. A piece of the 
rail is placed upon 5 feet bearings, and a slightly curved iron 
surface 33 inches in width is made to press upon the center 
of the sample rail selected for testing. The test is that un- 
der these conditions a pressure of 40,000 Ibs, shall not deflect 
the centre of the rail more than 1 inch; also that 60,000 Ibs. 
shall deflect it 9 inches without breaking it. 

A steel rail has fully six times the life of an iron rail, and 
the difference in price between them is about £5 per ton. 
Steel rails now cost £12 per ton. 

There is a laboratory attached to the Landore Steel Works, 
under the direction of Mr. A, Wallis, where every sample of 
iron which enters the melting furnaces is first analysed to 
ascertain the proportion it contains of sulphur, phosphorus, 
and silicon. Every charge from the melting furnaces is tried 
also by the color test for carbon. If the proportion of carbon 
is found to be rather high, a rail is rolled and a piece of it 
cut off and tested before the remainder of the ingots are 
hammered. If it does not stand the test, the ingots are sent 
back to the furnaces, 
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DURABILITY OF TIMBER. 


The following is an extract from the new edition of “'Tred- 
gold on Carpentry,” edited by John Thomas Hurst, and noticed 
in another column : 

Of the durability of timber in a wet state, the piles of the 
bridge, built by the Emperor Trajan across the Danube, are an 
example. One of these piles was taken up, and found to be 
petrified to the depth of three fourths of an inch; but the 
rest of the wood was little different from its ordinary state, 
though it had been driven more than sixteen centuries. 

The piles under the piers of old London Bridge had been 
driven about 600 years, and, from Mr. Dance’s observations in 
1746, it did not appear that they were materially decayed; 
indeed they were found to the last to be sufficiently sound to 
support the massy superstructure. They were chiefly of elm. 

We have also some remarkable instances of the durability 
of timber when buried in the ground. Several ancient canoes 
have been found, in cutting drains through the fens in Lin- 
colnshire, which must have lain there for many ages. Inthe 
Journal of Science, etc., published at the Royal Institution, 
one of these canoes is described, which was found at the 
depth of eight feet selow the surface of the ground. It was 
30 feet and 8 inches long, and 3 feet wide in the widest part, 
and appears to have been hollowed out of an oak iree of re- 
markably fine free grained timber. 

Also, in digging away the foundation of old Savoy Palace, 
London, which was huilt nearly 700 years ago, the whole of 
the piles, consisting of oak, elm, beech, and chestnut, were 
found in a state of perfect soundness; as also was the plank- 
ing which covered the pile heads. Some of the beech, how- 
ever, after being exposed to the air for a few weeks, though 
under cover, acquired a coating of fungus over its surface. 

On opening one of the tombs at Thebes, M. Belzoni discov- 

ered two statues of wood, a little larger than life, and in good 
preservation ; the only decayed parts being the sockets to re- 
ceive the eyes. The wood of these statues is probably the 
oldest in existence that bears the traces of human labor. 
A continued range or curb of timber was discovered in 
pulling down a part of the Keep of Tunbridge Castle, in 
Kent, which was built about 750 years ago. This curb had 
been built into the middle of the thickness of the wall, and 
was no doubt intended to prevent the settlements likely to 
happen in such heavy piles of building; and therefore is an 
interesting fact in the history of constructive architecture, as 
well as an instance of the durability of timber. 

In digging for the foundations of the present house at Dit- 
ton Park, near Windsor, the timbers of a drawbridge were 
discovered about ten feet below the surface of the ground; 
these timbers were sound but had become black. Hakewell 
says that Sir John de Molines obtained liberty to fortify the 
Manor house of Ditton, in 1396; and it is most probable the 
drawbridge was erected soon after that time ; and accordingly 
the timber had been there about 400 years. 

The durability of the framed timbers of buildings is also 
very considerable. The trusses of the old part of the roof of 
the Basilica of St. Paul, at Rome, were framed in 816, and 
were sound and good in 1814, a space of nearly a thousand 
years. These trusses are of fir. 

The timber work of the external domes of the Church of 
St. Mark, at Venice, is more than 840 years old, and is still in 
a good state. And Alberti observed the gates of cypress to 
the Church of St. Peter, at Rome, to be whole and sound after 
being up nearly 600 years. 

The inner roof of the Chapel of St. Nicholas, King’s Lynn, 
Norfolk, is of oak, and was constructed about 500 years ago. 

Daviller states, as an instance of the durability of fir, that 
the large dormitory,of the Jacobins’ Convent at Paris, had 
been executed in fir, and lasted 400 years. 

The timber roof of Crosby Hall, in London, removed in 
1869, was executed about 400 years ago; and the roof of 
Westminster Hall, which is of oak, is now above 340 years 
old. 

The rich carvings in oak which ornamented the ceiling of 
the king’s room in Stirling Castle, are many of them still in 
good preservation. It is nearly 360 years since they were ex- 
ecuted, and they remained in their original situation till a 
part of the roof gave way, in 1777, when the whole was fe- 
removed, and has since been dispersed among the ¢ollectors 
of curious relics of old times, 

Moreton Hall, in Cheshire, where “the staircass winds 





round the trank of an immense onk tree,” and the building 
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itself is chiefly constructed of wood, has now existed nearly 
800 years. 

And Mr. Britton describes an old house at Islington, con- 
structed chiefly of wood, which he has ascertained to be 
about 240 years old, 

Other notices of extraordinary durability will be found in 
the descriptions of the different kinds of wood. But enough 
already has been collected to show that timber is very dura. 
ble where nothing more than ordinary means have been used 
to render it so; that is, nothing more than judicious selection 
and good seasoning. 

Every permanent support should be formed of a good and 
sound piece of timber; inferior kinds should be used only for 
temporary purposes, or where no strain occurs, and where 
they can be easily renewed without injury to the strength of 
the building. 

Mr. Barrow, in. writing on this subject, very judiciously 
remarks, “that the felling of timber while young and full of 
vigor, making use of the sapwood, and applying it to ships 
and buildings in an unseasoned state, have no doubt contri 
buted to make the disease of dry rot infinitely more frequent 
and extensive than it was in former times, when our ships 
were hearts of oak,and when, in our large mansions, the 
wind was suffered to blow freely through them, and a cur- 
rent of air to circulate through the wide space left between 
the paneled wainscot and the wall, In those old mansions, 
which yet remain, and in the ancient cathedrals and churches, 
we find nothing like dry rot, though perhaps 

= pertevated sore 
And drilled in holes, the solid oak is found - 
By worms voracious eaten through and througa.”’ 

In regard to the durability of different woods, the most 
odoriferous kinds are generally considered to be the most 
durable; also woods of a close and compact texture are gen- 
erally more durable than those that are open and porous, 
but there are exceptions, as the wood of the evergreen oak 
is more compact than that of the common oak, but not nearly 
so durable. 

Sir H. Davy has observed that, “in general, the quantity 
of charcoal afforded by woods offers a tolerably accurate in- 
dication of their durability; those most abundant in char- 
coal and earthy matter are most permanent; and those thut 
contain the largest proportion of gaseous elements are the 
most destructible. “ Amongst our own trees,” he adds, “the 
chestnut and the oak are pre-eminent as to durability, and 
the chestnut affords rather more carbonaceous matter than 
the oak. But we know from experience, that red or yellow 
fir is as durable as oak in most situations, though it produces 
less charcoal by the ordinary process. The following table 
of the quantity of charcoal afforded by 100 parts of different 
woods is added, for the information of the reader :— 
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In Count Rumford’s experiments a longer period was 
allowed for the process; and, in consequence, his results 
represent more nearly the real quantities of carbon in each 
wood than the others. But even according to the common 
process, it does not appear that the proportion of charcoal is 
a satisfactory criterion of the durability. 

An experiment to determine the comparative durability of 
different woods is related in Young’s “Annals of Agriculture,” 
which will be more satisfactory than any speculative opin- 
ion; and it is much to be regretted that such experiments 
have not been oftener made. 

“Inch and half planks of trees from thirty to forty-five 
years’ growth, after ten years’ standing in the weather, were 
examined and found to be in the following state and condi- 
tion :— 

Cedar, perfectly sound; larch, the heart sound, but sap 
quite decayed ; spruce fir, sound ; silver fir, in decay ; Scotch 
fir, much decayed ; pinaster, quite rotten ; chestnut, perfectly 
sound; abele, sound; beech, sound; walnut, in decay; syca- 
more, much decayed ; birch, quite rotten. 

This shows at once the kinds that are best adapted to resist 
the weather; but even in the same kind of wood there is much 
difference in the durability, and the observation is as old as 
Pliny, that “the timber of those trees which grow in moist 
and shady places is not so good as that which comes from a 
more exposed situation, nor is it so close, substantial, and 
durable ;’” and Vitruvius has.made similar observations. 

Also split timber is more durable than sawed timber, for 
the fissure in splitting follows the grain, and leaves it whole, 
whereas the saw divides, the fibres, and moisture finds more 
ready access to the internal parts of the wood, Split timber 
is also stronger than sawed timber because the fibers, being 
continuous, resist by means of their longitudinal strength ; 
but when divided by the saw, the resistance often depends 
upon the lateral cohesion of the fibers, which is in some woods 
only one twentieth of the direct cohesion of the same fibers. 
For the same reason whole trees are stronger than specimens, 
unless the specimens We neleftéd of a straight grain, but the 
difference in large scantling# ts ad small as not to be denerving 
of notice in practice, 
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The Practical Philosophy of Gas Burning. 

The secret of gas consumption is to secure good burners, 
to adapt them to the supply of gas, and to understand the 
simple principles by which the supply should be regulated. 
Probably nineteen twentieths of the gas burners now in use 
throughout the country are of irremediably bad construction, 
the most economical plen of dealing with which would be to 
throw them aside at once. A report to the London Board of 
Trade by the gas referees, containing “the result of their 
investigations of the principles which regulate the develop- 
ment of light from gas, and the application of those princi. 
ples to the construction and use of burners in the manner 
most advantageous and economical to the public,” forms the 
subject of an article in the Spectator. That journal says: 
“If any one is inclined to look contemptuously on so small a 
matter as the improvement of gas burners, a few of the facts 
stated in the report will, if he have any of the Englishman’s 
regard for his pocket, very decidedly convert him to a sense 
of its importance, On an average, consumers of gas, by using 
well constructed and well adapted burners, instead of the 
usual clumsy, haphazard kind, may reduce their gas bills by 
one third or one half of the whole amount, while obtaining a 
stronger and more steady light than they obtained before. In 
a middle class household the gas bill is no inconsiderable 
item; and, even if the health of the family were not con- 
cerned, it would surely be desirable to control in some meas- 
ure the unnecessary and expensive consumption. But we 
know the carelessness and contempt for thrift which prevails 
in these countries. It is more remarkable that in great busi- 
ness establishments, where the charges for gas must be of 
necessity enormous, some effort at improving the burners has 
not been made. The referees, having examined a quantity 
of burners supplied by the leading gas fitting firms, and hav- 
ing found the majority hopelessly defective, brought the mat. 
ter to a practical test by visiting certain establishments, in 
the city, where night work prevails. As an instance of the 
waste in such places, we are informed that in the publishing 
offices of two great daily papers the burners chiefly in use 
gave out only one half the light that the gas supplied was cap- 
able of giving, while a large number furnished only one quar- 
ter of the true illuminating power. As compositors and other 
newspaper employés must have a strong light, it is clear that 
the place of this wasted power had to be supplied by addi- 
tional burners. In private houses the loss is not so outrage- 
ous as this, but it is considerable almost everywhere, and the 
report affirms that, on a most moderate estimate, one fourth 
of the annual gas rental of London might be saved by the 
use of good burners. This rental is £2,000,000a year, so that 
it is plain we are throwing away half a million per annum in 
mere heedless ignorance. Nor are we committing this waste 
with impunity. By the use of perfect burners we burn less 
gas to obtain the necessary quantity of light, and the less gas 
we burn the less do we pollute the air with the noxious pro- 
ducts of combustion, The amount of these products, too, is 
diminished by the employment of burners which completely 
consume the gas supplied to them. It is obvious, therefore, 
that the use of ill contrived burners in large establishments, 
and the resulting waste described may be a prevalent cause 
of the ill health from which newspaper printers and other 
night workers suffer. 

A good gas burner is not an imaginary article, although a 
perfect burner has yet to be discovered. The referees in 
their recent inquiries and experiments have taken as a stand- 
ard “ Sugg’s London Argand Burner No. 1,” which is not the 
best invented by the maker, but seems at present the one 
most adapted for practical use. Comparing with this burner, 
when burning five feet of gas per hour, those in common use 
under the names “fish tail” and “bat wing” burners, we 
obtain some remarkable results. Taking the standard bur- 
ner’s illuminating power at 100, six fish tail burners gave 
these results :—73, 62, 52, 46, 36, and 19, the latter giving less 
than one fifth of the light supplied by the standard at the 
same consumption of gas. The bat wing burners show better 
results, being 86 and 82, as compared with the standard. It 
must be observed, however, that the standard is an Argand 
burner, in which the supply of air to the flame is regulated 
by a chimney. Comparing three other Argands with the 
standard, we find the illuminating power still far inferior, 
being no more than 78,77, and 34 per cent respectively. These 
tests clearly prove the superiority, of Sugg’s Argand No. 1, to 
any burner in common use. Of course it remains a question 
in particular instances whether the cost of supplying these 
burners would be too great to admit of their general adop- 
tion. 

A burner is to gas and the development of light, as the re- 
port points out, what a boiler is to coal and the generation of 
steam, In the early days of the steam engine, before boilers 
were properly adapted to their work, there was an enormous 
waste of power, so that “one ton of coal in a locomotive of 
the present day Benerates as much force as six tons did forty 
years ago.” But a well constructed boiler is fitted to do its 
work best when consuming a fixed quantity of fuel, and there 
is in, like manner, in the case of every gas burner, a certain 
rate of consumption at which the highest illuminating power 
in proportion to the supply is attained. Above or below this 
point there must be more or less waste, and there is as much 
above it as below it. * This is a fact which deserves to be 
taken into account, for many consumers fancy that the more 
gas they turn on the better light they will get. It is now 
conclusively established that the quantity of gas does not 
influence the development of light, that the difference per- 
ceived, in the illuminating power afforded by the consumption 
of different quantities of the same gas, is due'to the difference 
of the burners, each burner “ doing justice” to the gas at a 
particular rate of consumption, and declining in illuminating 
power when the supply falls short of this rate or exceeds it. 





is supplied to the burner makes no practical difference to the 
light, that an over supply of air to the flame and an excess 
of pressure in the supply pipe are adverse to illuminating 
power. Gas, it appears, is in the fittest state to be burned, 
and to give out its maximuth of light, when it streams 
throug the burner under little or no pressure, flowing up- 
wards like a natural flame. The practical suggestion deduci- 
ble from.these conclusions is, that the burners should be im- 
proved; and we have called attention to the best type yet 
brought into use.” 
o-oo oe 
The Metric System in the United States. 

President Barnard, in his address before the University 
Convention of the State of New York, on the French metric 
system, said: “ According to the best authorities [ have been 
able to find, the total population of Europe approaches 260,- 
000,000, of whom 135,000,000 have already accepted the me- 
tric system in all its details, or have given, to all the standard 
units of their own system, metric values, Add to these 25,- 
000,000 more in Mexico and South America, and we have a 
total of 160,000,000 of civilized people in civilized lands who 
are irrevocably committed to the metric system, while a con- 
siderable proportion of the rest have made progress toward 
the system by adopting metric values in part, like Denmark, 
Austria and Turkey; or by adopting the decimal law of de- 
rivation without as yet the metric values, like Sweden; and 
70,000,000 more, the people of the British Islands and of the 
United States, have made the denominations of the system 
lawful in all business transactions within their territory. All 
this has been accomplished by the pressure of public opinion ; 
it has been distinctly a movement of the people and not of 
government: it is a social rather than a political phenome- 
non.” In connection with the above, says the Hvening Post, 
the following information, recently given by Mr. Hilgard, of 
the United States Coast Survey, to the Journas of the Frank- 
lin Institute, will be interesting: There are, in the custody of 
the Treasury Department, at the Office of Weights and Meas- 
ures, the following authentic copies of the standard meter 
and kilogramme of France, viz.: Meter of platinum, compared 
and certified by Arago; meter of steel, compared and certified 
by Silbermann ; kilogramme of platinum, compared and cer- 
tified by Arago; kilogramme of brass (gilt), compared and 
certified by Silbermann. The length of the meter is 39°3685 
inches of the United States standard scale, and the kilo- 
gramme is 15432-2 grains, or 2 lbs., 3 ozs., 119°7 grs. avoirdu- 
pois. There is also another meter, the property of the Ameri- 
can Philosophical Society., which is one of the twelve original 
meters made by the French Government, and was brought to 
this country by Mr. Hassler, the originator of the United States 
Coast Survey. A comparison between this bar and the stand- 
ard of France at the Conservatory of Arts and Trades was 
made by Dr. F. A. P. Barnard, with the result that, at the 
temperature of melting ice, there is no appreciable difference, 
by the most delicate means of comparison, between the pla- 
tinum standard of'the Conservatory and this iron meter. It 
is, therefore, possible for the Office of Weights and Measures 
to reproduce, for distribution to the different states, metric 
standards of great accuracy. 
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Manual Labor and Maximum Air Temperature, 


There is some interesting information, on the maximum 
temperature of air which is compatible with the healthful 
exercise of human labor, in the reportof the English com- 
missioners appointed to inquire into the several matters relat- 
ing to coal in the United Kingdom, just issued, the abstract 
of which we find in the American Exchange and Review. The 
committee, who undertook to determine the maximum depth 
to which it would be possible to work coal, found this ques- 
tion very difficult to decide. Evidence was given of extraor- 
dinary temperatures endured in the stock holes of steamers, 
and in places where glass blowers work. In some of these 
cases labor has been carried on, without serious detriment to 
health, where the thermometer has indicated 180° Fahr. In 
these instances, however, the thermometer was chiefly acted 
on by radiant heat, and therefore did not truly indicate the 
actual temperature of the air. In an experiment made under 
the direction of the committee, it was found that a thermom- 
eter, suspended in a stock hole and exposed to the radiation 
from the boilers, indicated a temperature of 105°; while an- 
other thermometer in the same position, but carefully 
screened from the radiant heat, stood at only 78°. It is im- 
portant, also, to observe that the men who work in stock 
holes and glass houses have ready access to the external air, 
and avail themselves of numerous intervals in their labor to 
cool themselves. One of the medical witnesses, who had 
spent a great part of his life in tropical climates, states that 
he had experienced a temperature of 125° Fahr. in the shade, 
and that this great- heat was rendered endurable by the 
dryness of the atmosphere; on the other hand, he had felt a 
damp ‘atmosphere almost intolerable at the comparative low 
temperature of 86°. 

The committee had information of mining work being ex- 
ecuted in a Cornish mine, where the air was heated by a hot 
spring to a temperature alleged to amount to 117°, and was 
also by the same cause saturated with moisture. Dr. San- 
derson was deputed to visit this mine and make an investiga- 
tion. He found the highest temperature to exist at the ex- 
tremity of an excavation forming a short cul de sac, where a 
stream of water entered at a temperature of 114}°. At a dis- 
tance of a yard from the end of this cul de sac the thermome- 
ter indicated a temperature of 103°; but at a distance of only 
ten feet there was access to air, where the theremometer 
stood at 81°. According to other evidence, the temperature 
of the air occasionally reached 123°. The miners remained 








in their workings six hours out of the twenty-four. Four 








men were employed at a time, of whom two were always at 
rest in the cool air, and the other two were not always at 
work. The total duration of each man's work was less than 
three hours in the twenty-four. No miner remained more 
than fifteen minutes in the heat at one time. The condition 
of each miner on retreating into cool air is described as one 
of complete exhaustion ; but by allowing cool water to pour 
over his body, the distress and exhaustion quickly passed off. 
Dr. Sanderson came to the conclusion that the occupation in 
question was not necessarily inconsistent with the enjoyment 
of vigorous health; but he found that there were many men 
who, after trying the work, were compelled to desist on ac- 
count of the distress and exhaustion which were produced. 
It is Dr. Sanderson’s opinion that labor is not practicable in 
moist air of a temperature equal to that of the blood, namely, 
98°, excepting for very short intervals; and this conclusion 
is in harmony with the other medical evidence. The ques- 
tion of maximum temperature under which work could be 
carried on in a coal mine hinges, in a great measure, on the 
hygrometric condition of the air. The depth, at which the 
temperature ofthe air would, under present conditions, be- 
come equal to the heat of the blood, would be about 3,420 
feet. Beyond this point the considerations affecting increase 
of depth and temperature become so speculative that the 
committee felt it necessary to leave the question in uncer- 
tainty ; but looking to possible expedients which the future 
may elicit for reducing the temperature, they considered it 
might fairly be assumed that a depth of at least 4,000 feet 


might be reached. 
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Employments for Boys, 

In a recent number, we published an article on the pro- 
priety of supplying boys with tools, that, in their leisure 
hours, they may be occupied with healthy and usefal employ- 
ment. In the last number of our most estimable exchange, 
the Congregationalist, of Boston, we find the same subject 
discussed : 

In every family where there are boys, from six to twelve 
years of age, it is much of the time a pressing question what 
to do with them: how to employ their thoughts and their 
hands out of school time. This question is all the more im- 
portant in view of the extreme desirability of keeping them, 
at their age, off the streets and away from unhealthful asso- 
ciations, and it is all the more pressing now that: the winter, 
with its out-door cold and long evenings, is at hand. Making 
due allowance for skating, sledding, and kindred sports, the 
boys are to be shut up in the house more or less of the time 
for six months to come, and someting else must be found to 
occupy them than books and study. What now shall it be? 

One unfailing resource for boys of certain taste—and a 
large class they are—is an assortment of carpenter's tools, 
with a suitable place in which to work. Puta boy of a me- 
chanical turn of mind in posgession of a little room which he 
may call his shop, give him a bench, a set of planes, a couple 
of saws, a few chisels and gouges, several pounds of nails of 
different sizes; and a variety of good clear “stuff,” and you 
have provided him with the materials for unfailing recrea- 
tion. He wili, doubtless, make a noise, and perhaps cut his 
fingers; but worse things than either of these may happen. 
He will waste his nails and his boards, and, and at first, may 
spoil his tools; but no matter. The money spent for them 
will be money well spent, and the return for it, in the pro- 
viding of a healthful, harmless, attractive occupation, will 
be prompt and large. We speak that we do know, and tes- 
tify that we have seen. ; 

Another excellent thing to put into a boy’s hands is a small 
printing press with its accompanying outfit, by no means an 
extensive or cumbersome. or complicated affair, but one 
which is altogether suited to the capacities of any intelligent 
lad of ten or a dozen years. We have particularly in mind a 
small sized Novelty Press, s0 called, which is simple, com- 
pact, and easily worked. Having a small font of type, ink, 
paper, a press, and his wits at work, who shall say what 
typographical triumphs our boy may not produce? He may 
blacken his hands; but there are far deeper stains than 
those of printer's ink. The printing establishment will 
quicken the boy’s mind as well as exercise his fingers—for 
he must be his own editor; composer as well as compositor; 
proof reader as well as pressman. : 

When tis article was projected—composed, in fact—we 
had not a thought of the arrangements just announced 
whereby we are able to offer tool chests and Novelty print- 
ing presses as premiums for new subscribers to the Congre- 
gationalist. But we are now pleased to think that the paper 
may serve as a means of placing these really valuable arti- 
cles in many families where we are sure they will render a 
most useful ministry in the manner indicated. 

There is this additional reflection. The boy who half plays, 
half works in a~niniature shop, or with a miniature printing 
office, is certain to familiarize himself with the rudiments of 
a trade, of which he may find it very convenient to know 


something in after days. 
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We have, says Nature, on various occasions, alluded to the 
large amount of encouragement to the pursuit of science af- 
forded by the governing powers of the United States, both 
by the Central Federal Government at Washington, and by 
those of the individual states. The sums of money voted for 
such purposes by our American relations would make the 
hair of our economical Government officials in this country 
stand on end,and would be certain to provoke angry com- 
ment in our House of Commons; while the number of scien- 
tific men, paid for carrying out the investigations and prepar - 
ing reports on various subjects of great practical value for 
the welfare of the country, would almost bear comparison 
with the number we pay for doing nothing or for obstructing 





all rational improvements. 
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Lite in Japan. 
The following are extracts from a volume of “ Travels in 
Japan,” from the pen of Bayard Taylor, Esq., just published 
by Scribner & Co., 654 Broadway, N. Y. 
RICE PLANTING IN JAPAN, 


“ As we advanced through the country, both men and wo- 
men were busily employed in planting out their rice. This was 
the first time I had seen any but isolated cases of women be- 
ing engaged in field labor in Japan; for the Japanese appear 
to me to be honorably distinguished among nations of a high- 
er civilization, in that they leave their women to the lighter 
work of the house, and perform themselves the harder out 
door labor. Indeed, I was at first in some doubt here, for it 
was by no means easy to distinguish the women from the 
men at a little distance To guard the legs, probably from 
leeches, as they paddled in the mud, they all wore gaiters up 
to the knees and short cotton trowsers. When the neck was 
covered, there was no very distinguishing difference between 
the sexes, as the men never have any hair about the face. 
The wheat in Japan never appears to be sown broadcast. 
All that I have seen has been drilled and planted in rows, 
mach as the rice is, a few stalks together. Labor is cheap, 
and it isto be presumed they find this the more profitable 


” 


why. 





JAPANESE JUGGLERS. 


“The jagglers and mountebanks are also distinguished by 
the variety and originality of their feats. For instance, they 
perform a series of tricks by means of an enormously long 
false nose. One will lie down on his back, with a boy bal- 
anced on the end of the nose, the boy supporting an open 
umbrella on the end of his own nose. Another will hold up 
his foot, upon the sole of which a boy plants his nose, and 
balances himself in the air. Some of these feats seem im- 
possible, without the aid of some concealed machinery. 

“Twas witness to come astonishing specimens of illusion. 
After a variety of tricks with tops, cups of water, and paper 
butterflies, the juggler exhibited to the spectator a large open 
fan which he held in his right hand, then threw into air, 
caught by the handle in his left hand, squatted down, fanned 
himself, and then turning his head in profile, gave a long 
sigh, during which the image of a galloping horse issued 
from his mouth. Still fanning himself, he shook from his 
right sleeve an army of little men, who presently, bowing 
and dancing, vanished from sight. Then he bowed, closed 
the fan, and held it in his two hands, during which time his 
own head disappeared, then became visible, but of colossal 
size, and finally reappeared in its natural dimensions, but 
multiplied four or five times. They set a jar before him, 
and in a short time he issued from the neck, rose slowly into 
the air, and vanished in clouds along the ceiling. 

“ At the fair of Asaksa, in addition to the performances of 
jugglers of all kinds, there are collections of animals which 
have been taught to perform tricks—bears of Yeso, spaniels 
which are valuable in proportion to their ugliness, educated 
monkeys and goats. Birds and fish are also displayed in 
great quantities. But the most astonishing patience is man- 
ifested by an old Vorean boatman, who has trained a dozen 
tortoises, large and small, employing no other means to di- 
zect them than his songs and a small metal drum. They 
march in liné, execute various evolutions, and conclude by 
climbing upon a low table, the larger ones forming, of their 
own accord, a bridge for the smaller, to whom the feat would 
otherwise be impossible. When they have all mounted, 
the; dispose themselves in three or four piles like so many 
plates. 

JAPANESE GYMNASTS. 

M. Humbert gives the following description of the per- 
formances of this class, both in the streets and booths. “In 
the public squares, the shouts and the sound of tamborines 
of two troops of gymnastic mountebanks, installed at opposite 
corners, are heard above the voices, songs, and clatter of imple- 
ments of labor in the surrounding workshops. One of these 
troops performs in the open air, its heroes being the swallow- 
er of swords, und the prodigious jumper. The latter leaps 
with impunity through two hoops crossed at right angles, 
fixed on the top of a pole, which also supports a jar careful- 

y balanced on the intersecting hoops. But his most remark- 
able feat consists in leaping, or rather flying, from end to end 
through a cylinder of bamboo lattice work six feet long and 
placed on trestles. When he wishes to excite the amazement 
of the spectators to the highest pitch, the performer lights can- 
dles and places them in a line, at regular intervals, in the in- 
terior, of the cylinder; after which he passes through like a 
flash without extinguishing or deranging them. 

“ His gertle spouse, seated on a box beside the cylinder, 
accompanies the different stages of the performance with 
airs on her guitar. To the shrill sounds of the instrument 
she adds, from time to time, the tones of a voice which is 
either hoarse and hollow, or piercingly elevated, according 
as she judges it better to encourage sternly or to celebrate 
triumphantly the prowess of the astonishing man-whose for- 
tunes she is permitted to share.” 

re 
Electromagnetic Burglar Proof Curtain, 

This invention consists in the arrangement of a burglar 
proof curtain to be suspended in front of safes, vaults, behind 
windows, or in other suitable places, and connectei with an 
electric alarm apparatus in such a manner that it will, when 
moved or pierced, cause the alarm to be sounded. 

By the use of such curtain a very cheap and, it is claimed, 
most effective guard is obtained, which can, over night, be 
suspended in front of ibs things or openings to be protected, 
while during day time it can be rolled-up out of the way or 
otherwise do the service of ordinary curtains. 

Any attempt to enter by cutting through the curtain will 





. owe ° 
Scientific American, 
cause an alarm to be sounded by the establishment of a com- 
plete circuit, while, on the other hand, any attempt to roll up 
the curtain or lift the roller from the brackets will, by entirely 
breaking the circuit, also cause an alarm to be sounded. 

Messrs. Edwin Holmes, of Brooklyn, N. Y.,and H.C. Roome, 
of Jersey City, N. J., are the inventors. 
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CALLES’ HYDRO-AERO-DYNAMIC WHEEL. 








A mode of transmitting power to great distances, proposed 
by an exhibitor at the Paris Exposition, from Belgium, Mr. A. 
Calles, makes use of air under a certain degree of compres- 
sion as the vehicle of the force to be transmitted, not by ac- 
cumulating the air thus employed in reservoirs, but by driv- 
ing it, by the operation of the original motor, directly into a 
tube extending to the point of final application, where it is 
to be discharged beneath a wheel submerged in water, which 
it is to turn by its ascensional force. The mode of applica- 
tion is illustrated in the accompanying engraving, and is de- 
scribed as follows in Dr. A. P. Barnard’s report on machinery 
and processes : 
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The idea of employing compressed air as a means of trans- 
mitting power is not new; but the mode here suggested of 
using the power so transmitted is sufficiently original. The 
exhibitor claims originality in another point of view. His 
application of the power is not only original in form but in 
principle also. At Mont Cenis, where air is employed as a 
vehicle of force, it is the elasticity of the compressed air 
which furnishes the motive power. Consequently, it is there 
important that the compression should be carried very far. 
It is carried, in fact, up to six atmospheres. The present ap- 
paratus proposes to derive its mechanical advantage not from 
elasticity, but from volume. It is, therefore, here equally 





important that there should be as little compression as is 
compatible with the attainment of the object. 

The air being employed to turn a submerged wheel, it will 
be easily understood that the wheel must have the form of 
an ordinary overshot water wheel reversed. In the overshot 
wheel, it is the weight of water, which is in the buckets of 
the descending side while those of the ascending side are 
empty, which causes the wheel to turn. The motive power 
is the difference between the counteracting weights of the 
two sides. In the submerged wheel driven by air, on the 
contrary, it is the weight of water which is displaced from 
the buckets of the ascending side, while those of the de- 
scending side are full, which is the measure of the driving 
power. In the present case, as in the former, this driving 
power is the difference between the weights of the two sides. 
It is assumed by the inventor that air immerged in water 
ascends to the surface with a velocity of one meter per second, 
In point of fact, the rapidity of ascent of air in water will 
depend very much upon the volume ascending, and will be, 
on an average, materially greater than is here stated. But 
assuming the statement to be correct, it would furnish a limit 
to the velocity which can be given to the circumference of 
the wheel; and a given wheel will perform its maximum of 
work when the supply of air is sufficient to keep its ascend- 
ing buckets full at half this velocity. Considering, however, 
that the motive power in the case is gravity, the most advan- 
tageous velocity must be necessarily not greatly different 
from that which experience has shown to be best with the 
ordinary overshot wheel working in the air—that is to say, 
must not exceed one meter per second at the circumference. 
The compression of the air must evidently be sufficient to 
overcome the pressure of the water at the point of efflux 
beneath the wheel. This point may be taken at three or four 
meters of depth, and the corresponding pressure will amount 
to three or four tenths of anatmosphere. As the air ascends, 
it resumes by degrees the bulk which belonged to it ‘before 
compression. In order to take advantage of this circumstance, 
the velocity of discharge must be so adjusted to that of the 
wheel that the buckets may not be entirely filled at the bot- 
tom. Otherwise there will be an overflow from the rising 
buckets, and to that extent a loss of motive power. 

The inventor takes no account of the resistance of tubes to 
the flow of air through them. He supposes that at low pres- 
sures and low velocities this resistance will be insensible, so 
that the power received from the source may be almost wholly 
re-established by the wheel. He has erected a wheel in the 
park of the Exposition, which is designed to demonstrate the 
truth of this proposition, and to illustrate his system gener- 
ally. It is driven by air compressed by an engine in the 
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in its course fourteen rizht angles in order to avoid the con- 
structions which it encounters on its way. It is computed 
that a force of nine and a half horse power is expended in 
compressing the air, and that the velocity of efflux is thirty- 
two meters (more than 100 feet) per seeond. On the other 
hand, the power of the wheel turned by the escaping air is 
stated at nine horse power. From these figures it would 
result that the loss in the present instance is but about five 
percent. That there is a fallacy in the calculation is evident 
from the consideration that the loss of a submerged wheel, 
driven in this way by air, cannot be less than that of an ordi- 
nary overshot water wheel of the same dimensions; and that 
this loss is at least one fifth, and is often more than one third. 
And it results from the experiments of the Italian engineers 
at Coscia, on the resistance of tubes to columns of air driven 
through them, that to maintain such a velocity as is stated to 
be given to the air in this experiment, and to the distance 
named of one hundred and fifty-seven meters, there would be 
required an expenditure of force without return, sufficient 
to produce a compression of nearly an atmosphere and a 
half. 
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Locomotive and Traction Engines, 
Thomas Aveling,of Rochester, England, well known in 
connection with the celebrated Aveling & Porter’s steam road 
rollers and traction engines, has just patented, through the 
Scientific American Patent Agency, an improvement the ob- 
ject of which is to construct agricultural, road, traction, and 
portable steam engines, and tramway locomotives, in a sim- 
pler and more economical manner than heretofore, and at 
the same time to render them stronger and more durable. 
At each side of the fire box end of the boiler is fixed a 
strong wrought iron horn plate.- These horn plates are rivet- 
ed to the boiler and firebox. They project beyond the end 
of the fire box, and above the top of the boiler. The project- 
ing portions ofthe horn plates are connected to the crown 
of the boiler by curved or bent plates, between which and 
the horn plates are secured the bearings for the crank shaft. 
The axle of the traveling wheels works in bushes secured 
in screw bolts to the rear ends of the horn plates. Above this 
axle is a shaft, also working in bushes and carried by the 
horn plates. To this shaft is keyed the gearing for transmit- 
ting the rotary motion of the crank shaft to the axle of the 
traveling wheels. The crank shaft receives rotary motion in 
the usual manner from the cross head and connecting rod of 
the engine, and is fitted at one end with a spur pinion which 
drives intermediate gearing; and, through the spur wheel, 
gives rotary motion to theaxle of the traveling wheels. A fly 
wheel, on the opposite end of the shaft, is employed to carry 
the crank shaft over its dead points. The engine is fitted, as 
usual, with a tank, and it is provided with any approved 
steering apparatus for guiding the front wheels. 
From the above description, it will be understood that as 
the wrought iron horn plates will take all the thrust from 
the piston acting on the crank shaft the boiler and fire box 
will not be so liable as heretofore to be damaged or strained 
by che working of the machinery. 
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Resistance of Nickel to the Action of Water, 


A small square bar of steel coated with nickel has been re- 
peatedly immersed in water for hours together without show- 
ing any signs of rusting, and Mr. John Spiller states, in the 
Photographic News, that he finds it possible to bury it in 
flowers of sulphur for several days without tarnishing the 
lustre of the nickel surface. Neither has this latter severe 
test any effect upon the copper and brass bars upon which 
the nickel coating has been applied,and these metals may 
even be immersed in aqueous solution of nitrate of silver 
without effecting the reduction of that metal. In one of the 
angles only, where the coating seemed to be imperfect, was 
there any indication of silver reduction in the case of the 
brass tube, the steel bar being perfectly protected over the 
whole surface against the action of silver and copper solu- 
tions. . 

Here, then, is a most valuable property in electro-deposited 
nickel. A metal of the zinc and iron group is proof against 
the action of nitrate of silver; the experiment proves it to 
be so, and we must regard pure nickel as belonging (from this 
point of view) to the, class of noble metals, resisting, like 
gold and platinum, the attacks of sulphur and of highly cor- 
rosive metallic solutions. ‘Phe nickel facing, when bur- 
nished, has a whiter color than polished steel, although not 
equal to silver itself, its aspect being rather that of rolled 
platinum. It withstands the action of heat also remarkably 
well, for the fusion point is very high, and oxidation occurs 
only at elevated temperatures. For fine balance beams and 
weights, lens mountings, reflectors, laboratory microscopes, 
Sykes’ hydrometers, still worms, egg beate®™, camera fittings, 
and a variety of apparatus used by the chemist and photog- 
rapher, the nickel coating will, probably, find extensive ap- 
plication. 
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THE steamer New London, recently burnt in Long Island 
Sound, is reported to have been scandalously ill furnished 
with appliances for subduing fire and for saving life. “The 
life preservers and the boats were inaccessible, and the people 
on board the steamer had to make their escape as best they 
could, throwing planks and state room doors into the water, 
and then leaping after them in hopes of reaching shore by 
their friendly aid. The fire extinguishing apparatus, too, could 
not be promptly and effectually used.” The Commercial Ad- 
vertiser thus accounts for a calamity in which at least twenty 








palace, and transmitted through a tube nine and a half centi- 


persons lost ther lives. 
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Improved safety Water Gage, 

It is needless for us to say anything in regard to the value 
of a reliable water gage as an adjunct to steam boilers. The 
gage shown in our engraving, however, has certain peculiar- 
ities of construction not to be found on ordinary water gages, 
which improvements render it perhaps better adapted to gen- 
eral use than any hitherto brought before the public. 

It is called the “ Safety Water Gage ” from the fact that if, 
as frequently occurs, the glass tube should be broken, the 
escape of water and steam is prevented by the action of valves 
which automatically close the communication between the 
boiler and the tube. 

The method by which this is accomplished 
is indicated in the engraving, where A repre- 
sents the lower valve, B the knob on the stem 
of the upper valve, C a pet cock for keeping 
the gage free from sediment, and D hand 
knobs on the stems of valves which control 
the passage of steam and water from the boil- 
er, but do not act automatically. 

As will be seen, thé lower valve, A, receives 
the pressure of water upon its under side, so 
that if the pressure upon its upper surface be 
removed by breaking the tube, the valve is 
immediately forced up to its seat, thus pre- 
venting the outflow. 

The upper valve attached to the stem, B, 
is of the same form, and prevents the efflux 
of steam in the same manner, the passage of 
the steam being out, through the upper cock 
which connects boiler and gage, into a cham- 
ber, thence up through the valve attached to 
B, and down through an annular passage to 
the glass tube. It is evident that the moment 
the pressure in the glass ceases, these valves 
will immediately close. 

A very great advantage is obtained by this 
construction, namely, that the cocks connect- 
ing the gage and boiler may be made so large 
as to obviate all danger of clogging, with- 
out the danger of any one getting scalded or 
burnt, should the glass tube break. The gage 
is therefore not only safe in its action, but 
much more reliable in its indications than the 
old form of gage. 

When it becomes necessary to put in a new 
tube, all that is required to set the gage in 
operation after its attachment is to press down 
the knob, B. This first lets steam into the 
tube; the pressure then being equalized on 
the top and bottom of the valve, A, the latter 
drops and allows the water to rise to its pro- 
per level. In order that the valve areas above 
and below, which receive the pressure, shall be 
equal, the valves are given conical faces, which 
meet the sharp edges of the port, as shown 
in the lower valve, at A. Several hundred of 
these gages are in use and giving great satis- 
faction. Patented June 11, 1867. For further 
information address the manufacturer, Augus- 
tus P. Brown, 57 Lewis street, New York. 

a oe em ae 
Cook’s Evaporating Apparatus, 

Mr. Justus Cook, of Wellsville, N. Y., has 
invented a new evaporating apparatus for the 
convenient and economical heating and evap- 
orating of liquids in the process of extracting 
the juices of plants, roots, barks, etc., as well 
as in the manufacture of sirups and sugar. 
It consists in an evaporating vessel with a flat 
bottom and circular or square ends, and with a false flat bot- 
tom so placed as to leave a steam space between the true and 
false bottoms, and in one or more rotating agitators or stirrers. 

Between the true bottom and the false bottom, the steam is 
introduced, and made to pass back and forth beneath the 
liquid in the vessel.. Timbers beneath the vessel, on each 
side,are made adjustable by means of a joint connection and 
a screw for each pair of timbers, by means of which the ves- 
sel may be brought to a true level, and the liquid properly 
distributed or discharged. The agitators or stirrers are at- 
tached to vertical shafts, and suspended from transverse 
trusses. The latter are supported by the sides of the vessel. 

When the evaporating vessel is full or nearly full, the 
stirrers will revolve beneath the surface of the liquid and 
keep the liquid in a constant state of agitation. Sweep plates, 
attached to the vertical shafts, stand edgewise above the 
heads of the agitators. These plates are designed to fan the 
surface of the liquid and blow off the steam to increase the 
evaporation. 

As the heating agent employed for this evaporation is 
steam, the vessel may be made of wood, and also the lower 
or true bottom. The false bottom is made of metal, on ac- 
count of its being a better conductor of heat. 

2 re 
Pierson’s Frames for Diking Sheets. 

This invention furnishes an improved frame for diking 
sheets, which enables them to be handled, transported, and 
placed or driven without danger of breakage, thus removing 
one great source of expense in using diking sheets. 

The diking sheet may be made of metal, cement, or other 
suitable material or combination of materials. These sheets 
are designed to be driven into the ground where the dike is 
to be formed, and should extend from about six inches below 
the low water line to about six inches above the high water 
pa to prevent rats, crawfish, etc,, from working through the 
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As heretofore made, many of the sheets, even when made 
of metal, are broken in the operation of driving, and very 
many, especially when made of composition, are broken by 
handling and transportation, thus entailing great loss. To 
prevent this loss, a frame is put upon the sheets, the bottom 
bar of which is preferably made wedge shaped upon its lower 
edge, so that it may more readily be forced into the ground. 
The top bar of the frame rests upon the top edge of the sheet, 
and should be sufficiently strong and heavy to allow the sheet 
to be driven without being broken, The side bars of the 
frame cover the sides of the edges of the sheets, and the ends 
of these side bars are attached to the opposite sides of the 




















BROWN’S PATENT SAFETY WATER GAGE. 


ends of the top and bottom bars, so that the edges of the 
sheet may be flush with the outer edges of the side bar. 
This construction allows the adjacent edges of the sheets, 
when arranged in place, to be in contact with each other, so 
that there may be no space between the sheets when the 
frames may decay or be removed, The frames may be made 
of wood or metal, and permanently attached to the sheets. 
Or, if desired, the frames may be so made and attached to 
the sheets that they may be detached and removed, in whole 
or in part, after the sheets have been driven to their places. 

Mr. James 8. Pierson, of New York city, is the patentee of 

this improvement. 
nce osrenictenpeeshceealaaaiaia ainda cicaitnis 
Indian Cotton Cloth. 

The marvelous delicacy of touch possessed by the Indian 
women (says an English writer) counterbalances the inferior- 
ity of Indian cotton in weaving the fine and delicate muslins 
to which the names of “ webs of woven air,” “ dew of night,” 
“running waters,” etc., are given by the natives. They now 
use the spinning wheel generally for the ordinary fabrics, 
but “the spindle still holds its place in the hands of the 
Hindoo woman when employed in spinning thread for the 
finer muslins. For these the Hindo» woman first cards her 
cotton with the jawbone of the boalee fish ; she then separates 
the seeds by means of a small iron roller, worked backwards 
and forwards upon a flat board. An equally small bow is 
ased for bringing it to the state of a downy fleece, which is 
made up into small rolls, to be held in the hand during the 
process of spinning. The apparatus required for this consists 
of a delicate iron spindle, having a smull ball of clay attached 
to it in order to give it sufficient weight in turning, and im- 
bedded in a little clay there is a piece of hard shell, on which 
the spindle turns with the least degree of friction.” 

Very great attention is paid to the temperature of the air 
during the process of spinning, and the spinners in the dry 
climate of the Northwest of India work underground to 








English manufactured goods seems to have greatly depressed 
the cotton fabrics of India, but the fine muslins of the latter 
country yet maintain undisputed celsbrity, and are valued as 
highly as ever. The Dacca muslins are the very finest of all. 
One of the best pieces which found its way to England wais 
ten yards long by one yard wide, weighed only three ounces 
two penny weights, and could be passed through a very small 
ring. * 
A 
Improvement in Architecture, 

The earliest periods were characterized by the utmost sim- 
plicity of invention and construction. Later, 
the efforts for defence from enemies and for 
architectural display, which have always em- 
ployed so much time and power, began to be 
made. The megalithic period has left traces 
over much of the earth. The great masses 
of stone piled on each other in the simplest 
form in Southern India, and the circles of 
stones planted on end in England at Stone- 
henge and Abury, and in Peru at Sillustani, 
are relics of that period. More complex are 
the great Himyaritic walls of Arabia, the 
works of the ancestors of the Pheenicians in 
Asia Minor, and the Titanic workmanship of 
the Pelasgi in Greece and Italy. In the iron 
age, we find granitic hills shaped or excavated 
into temples ; as, for example, everywhere in 
Southern India. Near Madura the circumfer- 
ence of an acropolis like hill is cut into a 
series of statues in high relief, of sixty feet 
in elevation. 

Easter Island, composed of two volcanic 
cones one thousand miles from the west coast 
of South America, in the bosom of the Pacific, 
possesses several colossi cut from the intru- 
sive basalt, some in high relief on the face of 
the rock, others in detached blocks removed 
by human art from their original positions 
and brought nearer the sea shore. 

Finally, ata more advanced stage, the more 
ornate and complex structures of Central 
America, of Cambodia, Nineveh, and Egypt, 
represent the period of greatest display of 
architectural expenditure. The same amount 
of human force has perhaps never been expended in this 
direction since, though higher conceptions of beauty have 
been developed in architecture with increasing intellectual- 
ity. 

Man has passed through the block and brick building 
period of his boyhood, and should rise to higher conceptions 
of what is the true disposition of power for “ him who builds 
for aye,” and learn that “spectacle” is often tho unwilling 
friend of progress. 

No traces of metallic implements have ever-been found in 
the salt mines of Armenia, the turquoise quarries in Arabia, 
the cities of Central America, or the excavations for mica in 
North Carolina, while the direct evidence points to the con- 
clusion that in those places flint was exclusively used. 

The simplest occupations, as requiring the least exercise 
of mind, are the pursuit of the chase and the tending of 
Accordingly, we find our first parents en- 
gaged in these occupations. Cain, we are told, was in addi- 
tion, a tiller of the ground. Agriculture in its simplest 
forms requires but little more intelligence than the pursuits 
just mentioned, though no employment is capable of higher 
development. If we look at the savage nations at present 
occupying nearly half the land surface of the earth, we shall 
find many examples of the former industrial condition of our 
race preserved to the present day. Many of them had no 
knowledge of the use of metals until they obtained it from 
civilized men who visited them, while their pursuits were 
and are those of the chase, tending domestic animals, and 
rudimental agriculture —Professor H. D. Cope, in Half 
Hours with Modern Scientists. 

- Ae ae tome 
Improvement in the Manufacture of 
fron. 

This improvement in the process of puddling and boiling 
and smelting iron orer, and melting iron, is especially adapted 
to the manufacture of wrought iron from the ore in the pro- 
cesses of puddling and boiling. It consists in the use of ag- 
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glomerate balls or masses, composed of ingredients hereinaf- 
ter described, and used in combination with the iron or iron 
ore; the temperature of the furnace and the circulation of 
the blast being, in a great measure, controlled by the size and 
quantity of the agglomerate balls; and the effect produced 
upon the ores and iren treated being, in a great meagure, de- 
pendent upon the proportions of the ingredients of which the 
balls or masses are formed. 

The chemical character of the different iron ores varies so 
much that the true proportions of the ingredients of which 
the agglomerate balls are formed can be ascertained only by 
experiment. This the metallurgist can readily ascertain in 
working the ore or smelting and melting iron. Diffe rent ores 
melt a: different degrees of heat and require different quanti- 
ties and kinds of flux. The flux being one of the ingredients 
of the agglomerate balls, the quantity and kind of flux must 
be varied to properly flux each particular kind of ore. 

The inyention combines, into hard balls or masses of any 
desired form and size, iron ore reduced to a granulated state 
or to a sufficient degree of fineness, pulverized coal or carbon, 
and lime or other flux. Gum or gluten of any kind may be 
added to produce sufficient cohesion in the mass, The entire 
quantity of ore used in the furnace may (in combination with 
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carbon and the proper flux) be formed into these ball or 
masses ; or the balls thus formed may be used in combination 
with ores in puddling, melting, or smelting. 

He claims that by thas combining, with the ore, carbon and 
the proper kind and quantity of flux in the deoxidizing and 
carbonizing of ores, he overcomes obstacles which have 
hitherto been considered insuperable. 

The balls are composed of seventy-five parts of iron ore; 
twenty parts carbon ; three partsgjaked lime ; one part nitrate 
soda; and one part molasses. e ore, carbon, and lime are 
mixed intimately together, and the molasses and nitrate of 
soda d‘ssolved in water enough to form the whole into a mass, 
which is then formed into balls and dried inthesun. This is 
about an average proportion, *which, as before said, varies 
with different ores. The object is to avcid the melting point 











in carbonizing, but to go as near it as possible. He thus 


charges the ore as highly with carbon as possible, before it 
reaches the melting point. For puddling, he uses say eighty 
parts burnt iron ore made very fine; sixteen parts carbon; 
two parts slaked lime; one fourth part nitrate soda; and one 
and three fourths parts of molasses; mixes the ore, carbon, 
and lime minutely, dissolves the molasses and nitrate soda in 
water enough to mix, and then forms the mass into balls 
and driesthem. For melting iron ore, he uses seventy parts 
ground carbon; three fourths part lime; one fourth part 
nitrate of soda; twenty-eight parts finely ground ore; and 
one part molasses. For smelting iron ore, sixty-eight parts 
ground and burnt iron ore; twenty-five parts carbon; five 
parts lime; one part nitrate sola; and one part molasses. 
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Psychic Force, 
To the Editor of the Scientific American : 


Under this head I will introduce to your notice an experi- 
ment, which is akin to or identical with the power possessed 
by Mr. Home, and which experiment can be tried by any per- 
son for himself in less than five minutes. 

A slip of thin writing paper, one and a half inches in 
length and a quarter of an inch bread, is creased in its mid- 
die, lengthwise and crosswise. This makes a dipping of the 
two ends, by which it may be poised on a needle point. The 
needle is set perpendicularly in a piece of cork, this forming 
a stand or support. 

Now bold the hand, curved to the form of the quarter arc 
of acircle, near to the outer circle to be described by the 
paper arrow, and this will move circularly, not always immedi- 
ately, for sometimes you may have to wait several minutes. 
For some persons, it will revolve over a hundred times per 
minute. In most instances it revolves towards the tips of the 
fingers, but not always. By putting the other hand near, in 
such manner as to point the fingers in the same circular direc- 
tion the motion is generally increased. Voila! Try it and 
study its mystery! 

“Heat!” is the first exclamation of many; but if it were 
caused by an upward current of air, the direction of revolu- 
tion would be determined by the pitch of the ends of the 
arrow. Experiment has proved that pitching the ends pro- 
pelierwise has no effect; and reversing the pitch does not 
change the direction of motion. 

Gentlemen of the other side, I charge that if I were to an- 
nounce that very few persons could do the above, you would 
ery “ deception,” “ delusion.” “ weak minded,” ete. But, the 
experiment being within the reach of all, there will be no 
such rejoinders as Professor Crookes has been annoyed with. 
In this experiment, the requirements pointed out by the Edi- 
tors of the SCrENTIFIC AMERICAN are also met, and it may 
prove to be an anticipation of the delicate apparatus to be 
devised by Professor Crookes, showing that all persons are 
more or less possessed of this power. 

J. A. SOLLIDAY, 

Philadelphia, Pa. 

[We tried this experiment, which our correspondent af- 
firms will always succeed, but we had not enough psychic 
force to make the paper turn, except when we blew it. Per- 
haps some of our readers are better endowed.—Ebs. 





Bailroad Gages. 
To the Editor of the Seientifie American : 

I have felt for some t'me that the thanks of the engineer- 
ing profession are due to the SCIENTIFIC AMERICAN, for the 
timely and efficient effort it has made to anticipate and pre- 
vent the error into which capitalists are likely to be led on 
the subject of railway gages reduced below the ordinary 4 
feet 84 track. Iam glad to see that an engineer of Colonel 
Seymour's experience has spoken emphatically on this sub- 
ject. 

The necessity of uniformity in such a country as ours ought 
wo supersede any ordinary questions of detail; and it would 
be @ very great advantage to the railway interest of the United 
States if our engineers would agree, with one consent, to hold 
to the gage which has come to us from the old country, and 
which practically meets the problem of railway operation as 
well as can be desired. In fact, it would be well if this gage 
question, like that of standard weights and measures, could 
be made a matter of Congressional law, so as to relieve us 
from the continued confusions and embarrassments resulting 
from the want of a common standard. The arguments ad- 
vanced in favor of a narrower gage are fallacious, as the 
arguments in favor of an increase have proved to be by 
much experience and very great outlay; and while there are 
times when engineers and scientific authorities need to ad- 
vance far beyond the current of popular sympathy, there are 








other occasions when a conservative and guarded course is 

equally essential; and a popular paper deserves commenda- 

tion and endorsement as much in one case as in the other. 
SaMvuEL McE.LRoy 


Brooklyn, N. Y. 








For the Scientific American. ] 
ON SPECIFIC HEAT. 


BY P. H. VANDER WEYDE. 


The adoption of a unit of heat (explained on page 356, of 
the last number of the ScrENTIFIC AMERICAN), has given oc 
casion to the correct investigation of different classes of phe- 
nomena, formerly not well understood; one of these is the 
peculiar property, of different substances, of requiring dif 
ferent amounts of heat in order to be heated to the same tem- 
perature. These amounts differ whether we take the equal 
quantities of the different substances by weight or by volume. 
They are of course measured by the accepted standard ; the 
unit and the numbers representing these amounts (accepting 
that of water as 1) are called the specific heat of the sub- 
stance, even as the weight of equal volumes of different 
bodies (accepting water as 1) is called the specific weight. 
Thus it was found that the amount of heat sufficient to raise 
the temperature of one pound of water a certain number of 
degrees was equal to the amount required to raise to the same 
temperature not less than thirty pounds of mercury, a mass of 
mercury more than twice the volume of a pound of water, 
because mercury is only 13°5 times heavier. It was further 
found that 31 lbs. of gold, 17 of silver, 10°5 of copper, 8°75 
of iron, and 5 of sulphur, contained respectively as much 
heat as 1 lb. of water; or, in other words, required the same 
amount of heat to raise their temperatures to the same de- 
gree. We must, then, necessarily conclude that, at the same 
temperature, water contains 30 times as much heat as mercu- 
ry, 31 times as much as gold, 17 times as much as silver, 10°5 
times as much as copper, 8°75 times as much as iron, and 5 
times as much as sulphur. 

Consequently it is easy to deduce from this, when dividing 
1,000 by the above numbers, that when water contains 1,000 
units, mercury will contain 1,000+30—33, gold 1,000-+-31— 
32, silver 1,000+-17—57, copper 1,000+10°5—95, iron 1,000 
+-8'75—1°14, and sulphur 1,000+5—200; or, by taking wa- 
ter—1, their numbers become, respectively, for mercury 0°033, 
gold 0°032, silver 0°057, copper 0°095, iron 0°11, and sulphur 
02. These numbers, then, are called the specific h@at of the 
substances. 

Different methods may be employed to determine this spe- 
cific heat, One is the melting of ice by a certain amount of 
the substance (after having heated the latter to a certain de- 
finite degree of heat), and to compare the amount of ice thus 
melted with that melted by an equal weight of water, heated 
to the same temperature as the substance in question. Of 
course peculiar precautions are necessary in order to prevent 
the ice from being melted by exterior causes other than the 
heat of the heated body under investigation. Another method 
is that of mixture. It consists in raising the substance to a 
certain definite temperature, and then throwing it into a vessel 
containing an equal weight of water at another definite low 
temperature. The amount of heat communicated to the wa- 
ter will be proportional to the specific heat of the substance. 
Suppose, for instance, we mix one pound of water at a 
temperature of 156°, with another pound of water at a tem- 
perature of 82°, we shall find that the temperature of the 
mixture will be the mean, or 94°, But when we mix one lb. 
of mercury of 156° of temperature with one lb. of water 
at 32°,the temperature of the mixture will only be 36°. 
The water, therefore, will have gained only 4 units of 
heat, in compensation for the 120° lost by the mercury. It 
is evident from this that the amount of heat required to raise 
the temperature of one lb. of mercury four degrees, is equal 
to one thirtieth of that required to effect the same result on 
water; or, in other words, one thirtieth of the adopted unit 
of heat. This experiment becomes still more striking if we 
take equal quantities in bulk of both these substances. Sup- 
pose we take a pint of water of 32°, and a pint of mercury 
of 156°, and mix them; the temperature of the mixture, in 
place of being the mean or 94°,as is the case when mixing 
equal volumes of water, will only be 69°. The water has 
gained only 37°, in compensation for 87° lost by the mercury 
It is clear from this, that the amount of heat required to 
raise the temperature of one pint of mercury 37°, is equal to 
about two and one third of that required to produce the same 
effect on a pint of water, notwithstanding that the pint of 
mercury is more than thirteen and one half times heavier 
than the pint of water; in fact, three pints of water contain 
as much heat as seven pints of mercury, notwithstanding the 
latter surpasses the first some thirty times in weight. 

The heavier metals have almost all very nearly the same 
specific heat as mercury. Thus, lead—=0-031; iridium, 0:032; 
osmium, 0°031; platinum and gold, 0032; thallium, 0°034; 
bismuth, 0°031; tungsten, 0°033. However, in another class, 
the specific heats are nearly double the above numbers ; thus 
palladium=0°059 ; rhodium, 0°053; silver, 0°057; tin, 0056; 
cadmium, 0057. While, again, in another class, they are 
triple, or more than triple the first. Thus copper0-095, 
zinc, 0°096; cobalt, 0°1; nickel,0°11; iron, 0-114. The light 
metals have the largest specific hest, but always far inferior 
to that of water, and most of them nearly equal to that of 
sulphur. Thus aluminum—0°21; magnesium, 0:25; sodium, 
020; potassium, 0°16. The two latter are so light that they 
float on‘ water, while the lightest of all metals, lithium, 
has the greatest specific heat, namely 0°94, almost that of 
water. In fact water has a greater specific heat than any other 
substance, perhaps a few solutions excepted. For instance, 
a solution of cane sugar has a specific heat of nearly 1°1. 









| DEcEMBER 9, 1871. 


This shows what an immense store of heat may be con- 
tained in the waters of our planet, especially the ocean, which 
covers about three fourths of its surface. If, then, we take 
into account that, for equal weights, the specific heat of air 
and gases is about one fourth that of water, and that our at - 
mosphere has only the weight of a layer of water, at most, of 
34 feet, it is clear that its heat is only equivalent to that of a 
layer of water of 34--4, or 8} feet high. This depth of water, 
therefore, is capable of storing up as much heat as the whole 
atmosphere ; and, in giving off its heat, is able to communicate 
half its excess of temperature to the air, retaining the other 
half. Suppose, for instance, a certain portion of the Atlan- 
tic ocean to have a temperature of 80°, while the atmosphere 
over itis 20°; eight and one half feet depth of water will 
then be capable of heating the air 30°, bringing it to 50°, 
while the water itself descends 30°, also reaching 50°. No 
wonder, therefore, that the Gulf Stream, which continually 
is pouring the warm water from the tropics against the north- 
western coast of Europe and its islands, modifies the climate 
of this part of the world to such a degree as to make it much 
warmer than the regions in the same latitude on the conti- 
nent of eastern Europe, Asia, or America, When we fully 
consider that water is about 800 times heavier than air at the 
ordinary pressure, it is clear that one cubic foot of water 
contains as much heat as 8004, or 3,200 cubic feet of air, 
or one cubic inch of water nearly as much as two cubic feet 
of air. 

In applying these facts to the heating of buildings. we must 
not, however, forget that the cold walls and objects in build- 
ings require much more heat than the air (they have a great- 
er specific heat),and therefore we cannot succeed in heating a 
room before we have brought all the objects in contact with 
the air to the same temperature. Applying this on a large 
scale again to the Gulf Stream, it is clear that west winds 
blowing over the same are heated to a moderate temperature, 
and will very soon lose this heat when passing, in winter, over 
the cold or perhaps frozen ground of the British Islands, 
France, Belgium, Holland, and the western parts of Germany. 
In giving them a portion of their heat they will have lost 
mostof it before reaching Russia; wherefore the influence of 
the Gulf Stream does not extend beyond the lands of west- 
ern Europe, which enjoy the sole benefit of the same. 

New York. 





<i> a 
SYRACUSE---ITS MECHANICAL INDUSTRIES. 


A correspondent, in the New York Daily Times, gives a 
lengthy account of the mercantile and manufacturing indus- 
tries of Syracuse, N. Y., from which we make the following 
extracts. In describing John Greenway’s brewery, the writer 
says: 

In this Syracuse brewery, looking, as it does, like some 
great orphan asylum or other State institution, the manufac- 
ture of beer is carried on, on so large a scale and with such me- 
chanical precision as in itself to create more than a gastro- 
nomical interest. The first point is the wing of the building 
used for malting purposes. No less than twelve floors, each 
ninety-one by sixty-five feet, are used for the laying out of 
the malt for sprouting, after it has remained for forty-eight 
hours in the thirty-one steeping tubs, which hold 225 bushels 
apiece. The malt is in every stage of progress—some just 
taken from the water, some again almost ready for the dry- 
ing kilns, where it is taken seven days after it leaves the 
tubs. There are two kilas to each floor. The kilns are heat- 
ed by enormous furnaces, with twenty-four flues, in the base- 
ment. The flooring of the kiln is of iron, and the tempera- 
ture, even on the top floor, is kept up to 90° Fahrenheit. 
Malt is only made during eight months of the year, but in 
that time Mr. Greenway generally 1uakes from 225,000 to 
250,000 bushels. When the malt is properly dried it is trans- 
ferred on a “ carrier” to the storing bins below, which hold 
about 45,000 bushels. These “carriers” are very ingenious 
contrivances. They run the whole length of the malt house 
and granaries, 335 feet, and communicate with the elevators 
and hoppers. : 

A “carrier” is a narrow endless sheet of cloth, about two 
feet in width and bagging slightly on the middle, which 
runs backward and forward on rollers moving on a staging 
four feet from the ground, and either discharges the malt in- 
to the hoppers, or‘carries the raw barley from the elevators 
to the malting rooms. It will carry 1,000 bushels an hour. 
The granaries consist of three floors, 162 feet long and 65 feet 
wide ; two of them being 14 feet, and the tliird 11 feet high. 
They have a storage capacity of 175,000 bushels of barley. 
The hop room is 65 by 40 feet. Its contents vary in quantity, 
according to requirements and market values; but 330,000 
pounds is about the average annual consumption. 

“The two huge vats, in which the malt, hops and water 
are converted into beer, hold 300 barrels each. The fluid in 
them is boiled by a steam worm which covers the bottom 
and is fed from the boilers in the basement. All the beer is 
boiled by steam. One engine of forty-five horse power suf- 
fices for boiling the beer and heating the building in winter 
time. It consumes 700 tuns of bituminous coal in the course 
of the year. The coal bunkers of the establishment hold 300 
tuns, 

“An admirable contrivance, the patent of a Frenchman 
named Baudelot, is used for cooling the beer before it is run 
into the fermenting vats. The boiling beer is forced up to 
the floor above into a horizontal pipe seven feet from the 
ground, From this pipe it issues with great force from in- 
numerable little jets, and dashes down on a succession of 
highly polished wooden bars about an inch in thickness and 
four inches across, placed like the laths of sun shutters when 
they are turned so as to admit the light. These bars are 





hollow, and are filled with constantly flowing iced water. 
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The bars being polished and their edges rounded off, the 
beer always runs underneath and drops on the middle of the 
next one, Consequently, though very hot when it leaves the 
jets, it is quite cool when it reaches the trough at the bottom 
from which it is conducted through copper pipes to the fer- 
menting vats. This apparatus will cool 120 barrels in an 
hour. By the way, there are nearly twenty miles of copper 
piping in the building. 

“ The foam caused by the fermentation of the beer, after 
the yeast has been mixed with it, assumes fantastic and even 
very beautiful shapes. Sometimes it resembles undulating 
slopes of smooth fresh snow ; sometimes it works into masses 
like drifts of snow, and, again, it will assume the rugged, 
riven, appearance of a Swiss glacier. And, to add to the 
simile, there are constant avalanches of the foam in conse- 
quence of the continual escape of small quantities of the car 
bonic acid gas which sustains it. 

“ Six or eight inches above the suface of the foam, the gas 
is so powerful as to produce asphyxia in a very few seconds. 
Brewers have often lost their lives by carelessly inhaling it. 
Over the tun room, as it is called, there is an immense ice 
house, one of Brainerd’s patent refrigerators, 150 feet by 11 
feet, and 14 feet high. By a simple arrangement the cold 
strikes down, and in the hottest summer weather the beer is 
kept perfectly cool, The store rooms, three in number, hold 
together 8,000 barrels of beer. Last year the brewery sent 
out 50,000 barrels of beer and 12,000 barrels of lager beer. 
It is a common occurrence for the firm to pay $300 or $400 in 
one day tothe Government for stamps. The ale from this 
brewery is shipped to all parts of the State, more especially 
the central] and western divisions. 

“ Adjoining Mr. Greenway’s great brewery are the Syracuse 
Flour Mills, owned by J. W. Barker & Co. The mill, which 
is built of red brick, is 140 feet by 80 feet, and has five stories 
and a basement. It is run almost entirely by water power, 
though it is provided with an auxiliary engine of 100 horse 
power. Under an old lease, granted twenty-five or thirty 
years ago, the proprietors are empowered to use the surplus 
water of the Erie Canal for driving their machinery. A 
stone wall, built into the bank of the canal, at the hight es- 
tablished by law, prevents the use of the water when the 
canal is low. The engine has been in use for one month this 
fall, in consequence of the extensive dryness of the season, 
but previously it had only been used in the aggregate six 
weeks during the five years which have passed since its 
erection, The water, after driving the wheel passes throuch 
the mill and runs away into the Onondaga Creek. The gran- 
aries of the mill have a storage capacity of 80,000 bushels of 
wheat, and the nine run of stones grind about 1,400 bushels 
a day. 

“The wheat is passed from the granaries to the grind 
stones on a “carrier” similar to that in use in Mr, Green- 
way’s brewery. The flour falls from the stones into recepta- 
cles below, from which it is carried by elevators to the clean- 
ing and winnowing floors. There it is passed through four 
revolving cylinders, one within the other, made of very fine 
hair sieve cloth, These cylinders are erected ata slight in- 
cline, so that the flour and impurities are constantly passing 
out of them; the flour fo the stores over the packing room, 
the impurities to the waste room. 

The flour is barreled by a very simple contrivance, called 
the “packer.” From the stores above,a large pipe runs 
down to within about four feet of the ground, the bottom of 
which will just fit the top of a barrel. The barrel after be- 
ing weighed, is placed on an iron stool and raised by machin- 
ery to the pipe. The filling machinery is then set in motion. 
A small governor, which can be regulated to any weight, de- 
taches the barrel, by letting the stool fall till the bottom of 
the barrel is level with the floor, as soon as the required 
weight of flour is init. At the same time it closes the mouth 
of the supply pipe. The barrels of flour are at once shipped, 
as the firm have always as many orders on hand as they can 
fill. They generally ship about four hundred barrels a day, 
and averaging ten months running throughout the year, sell 
from forty thousand to forty-five thousand barrels a year.” 
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REPORT OF EXPERIMENTS FOR TESTING THE RELATIVE 
VALUE OF LUBRICATING OILS, 


—_—_—_ 
BY A. H. VAN CLEVE. 


An experimental shaft with journals seven inches long, six 
inches diameter, was carefully fitted to brass bearings, sup- 
ported by cast iron frames secured to a suitable foundation. 
A spur wheel attached to the center of the experimental 
shaft was geared to.a pinion wheel, on the center of a driving 
shaft, with its bearings also attached to the cast iron frames. 

A set of scale beams, arranged tou apply any required pres- 
sure (within their capacity) to the lower half of the brass 
bearings, were also accurately fitted to the cast iron frames 
and foundation. The experimental shaft was driven by a 


five horse power oscillating engine, at a given number of rev- | Engine 0 


olutions per minute, on each experiment. 

The velocity was determined by a counter attached to the 
end of the shaft. The brass bearings of the experimental 
shaft were kept at an average of 96° Fahr., which was deter- 
mined by thermometers, inserted through them to within 
three eighths inch of the journals. An oil cup was placed 
over each bearing, graduated to fractional parts of a gill. A 
thermometer, to determine the temperature of the oil when 
applied, was placed in each cup. The experiments proved 
that the consumption of oil varied with its temperature when 
applied. The quantity of oil applied per minute was varied 
at intervals, as was required to keep the bearings as near 
100° Fahr. as possible, as abrasion of the metals took place 
when it rose above that point. The total consumption of oil, 
at the close of each experiment, was averaged with the num- 
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ber of hours occupied in making the experiment. The pres- 
sure upon the journals was varied, for each kind of oil, as 
was necessary to preserve the uniform temperature of 96° 
Fahr., at the required revolutions of the shaft per minute on 
each experiment. 

Hence, the number of square feet of the journal’s surface 
travelled per minute, the pounds pressure upon them, and 
the quantity of oil applied, determined the lubricating value 
of the oil. The method of applying the pressure by the 
scale beams accurately indicated the power consumed by the 
engine to keep the shaft in motion during the experiments 
with each kind of oil. 

A second series of experiments was made. (See Table 
No. 2.) 

A shaft, with journals 6 inches long and 2% inches diame- 
ter, was fitted in place of the 6 inches diameter and driven 
at a corresponding number of revolutions per minute, for the 
purpose of testing the value of car box oils. 

The experiments on each shaft were conducted with the 
same care, with corresponding results. 

RESULTS. : 

The accompanying Table (No. 1.) exhibits the results of 
several tests, from which it will be seen that winter sperm 
oil, from three houses, sustained the heaviest pressure, and 
the best of them was taken as the initial of. comparison for 
all others, and their per cent of lubricating value determined 
by it. The tests of mineral oils and mixtures of animal and 
fish oils with them would not sustain an equal pressure 
with the sperm, when equal quantities of the oil were ap- 
plied, without rapidly increasing the temperature of the 
journals, and producing an abrasion of their surfaces. 

The experiments,as shown by Table (No. 2.), on car box 
oils, with a shaft having bearings 2} inches diameter, by 6 
inches long, also proved that when the pressure on the bear- 
ings was made equal with winter sperm, it required from 100 
to 400 per cent increase of oil, to keep the temperature of the 
journals below 100° Fahr. In no instance could the pressure 
on the car shaft be raised to 8,000 pounds (with mineral oils), 
it being the average pressure on an axle of a loaded coal car. 
Hence, it is to be inferred that the expenditure of locomo- 
tive power, and the cost of repairs on all loaded trains, must 
be in ratio with the quality of lubricating material applied. 

Experiments were made at varied velocities, (see Table No, 
3.) with the same oils, The results proved that as the veloc- 
ity was reduced the pressure could be increased, and the rela- 
tive consumption of oil, applied at equal temperatures, was 
decreased in almost equal] ratio. 

The experiments were continued during a period of four- 
teen months, on the oils purchased for the Camden & Amboy 
Railroad Company’s use; the following results are deemed 
sufficient for illnstration : 


TABLE No, 1. 
With Locomotive Azle Bearings, 6 in. diameter, 7 in. long. 
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TABLE No, 2. 

With Car Azle Bearings, 2 in. diameter, 6 in. long. 
Winter Sperm ............+++ 251 | 7000 | 95° | .25 | .09 | 28° | 26° | 24° | $.18 
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TABLE No. 3. 


With Locomotive Azle, at different velocities. 
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Rogers’ Fire Kindlers--A Curious Invention, 

, Mr. Noah Rogers, of Thomasville, Georgia, has invented an 
automatic fire kindler, which is a curiosity in patented in- 
ventions. It isa machine so constructed as to enable the fire 
to be kindled by any one in another part of the house, and 
without getting out of bed. 

<> a 
A CORRESPONDENT of the English Mechanic suggests two 
new uses for india rubber. One is for springs for locks, es- 
pecially on gates and in other places expose’ to : he weather ; 
the other is for proportional measuring, and the mode of ap- 
plication for this purpose will be obvious to our readers. 
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Scientific Lectures to the New Work Young .Moen’s 
Christian Association, 

The second of the above named series was delivered on 

Tuesday, November 28th, by Professor Doremus, the sub- 

ject under consideration being “Fire and its Treatment.” 

In the course of the lecture, Professor Doremus said: 

Fire is the most awful exhibition given to man of the po- 
tency of the Creator, its power, either for good or evil, being 
incalculable. Various have been the theories held at different 
times as to the nature of heat. Lord Bacon maintained it was 
a mode of motion; the same view was held by Sir Isaac New- 
ton, and in our own time the theory has been revived by a 
number of eminent chemists, chief among them Mr. John 
Tyndall who has written a book in defence of its truth. Fire 
had been considered by the ancients to be one of the ele- 
ments; but this is not maintained at the present day, and 
we are in a certain sense at sea as to its proper place in 
creation. 

We frequently read of instances where the leaves of trees, 
rustled by the blast, ignite and produce terrible conflagra- 
tions, such as have lately occurred in Wisconsinand Michi- 
gan, where whole forests were destroyed from this simple 
cause. On the same principle a body, traveling with great 
velocity, coming in contact with an opposing foree, produces 
fire—as, for instance, a projectile striking against the side of 
a ship will send forth sparks of flame. The popular theories, 
which will be intelligible to all, relative to the production of 
this element are easily explained. It is by chemical means 
that we are daily mastering all the difficulties of science, and 
among them this principle of fire. If carbon or charcoal be 
exposed to the air it can easily ignite, and in the same way 
soft. In one year the Metropolitan Gas Company lost $125,- 
000 by the burning of their soft coal when exposed to the air 
and in the same time twenty-eight of the coal ships which 
left Liverpool were supposed from the same cause to have 
been lost. Another great cause of fire is electricity, which 
has been fearfully illustrated by the destruction of Chicago. 
The air is surcharged with the electric force, and in stich 
weather as we have at present this can be easily proved. Ifa 
person who walks a distance a day like this comes into a warm 
room, and rubs his feet for a length of time ona carpet or 
rug, in a short time the electricity will penetrate to the very 
tips of his fingers, and a match applied to them will ignite 
a flame. 

This theory explains such phenomena as we read about in 
the papers in connection with the destruction of Chicago. 
People who lived long distances from where the fire was 
raging, who had no idea of moving to a place of refuge, @ud- 
denly discovered their houses on fire in a manner flat seem- 
ed inexplicable to them, The truth of the theory is easily 
explained. Great fires, such as that one, create a strong cur- 
rent of electric air, which travels over great distances, fre- 
quently firing a city in places widely apart. The knowledge 
of this principle should create a counter element to prevent 
such disasters, and it is believed chemistry is able, with its 
comparatively limited knowledge, wo suggest one, Apart 
from this, some valuable hints are being thrown out by men 
of science relative to the building of our eities. The long 
narrow streets are, it is said, very dangerous in the presence 
of a fire, short, broad streets on the European plan being 
much safer and less exposed to the action of the flames. 





= | Some improvements might be made in our Fire Departments, 


It has been suggested that, instead of water being solely de- 
pended upon as an extinguisher, a reservoir should be pro- 
vided in all our larger cities, filled with either carbonic or 
sulphurous acid, which would be much more efficacious than 
water if pipes were connected with the reservoirs, leading 
to our large establishments. In case of a fire breaking out 
at any time, the mere action of turning on a valve and filling 
the burning apartment with the gas would extinguish the 
flames. The same method could be employed on ships 
at sea, and the disasters that are now so frequent could be 
easily prevented and controlled. 
mo > 

The Finish and Preservation of Metallic Surfaces, 

The follawing excellent remarks upon the above subject 
are extracted from the Jechnologist : 

All metals in common use are liable to corrosion; and it 
has always been an object with mechanics to find out the 
best means of preventing this, since such corrosion is not 
only unsightl, but tends to weaken the metal and to add 
greatly to the friction when it occurs on moving surfaces. 
In general, the greatest safety has been fonnd in surfaces 
whicn have been either well painted or highly polished. 
When a piece of metal has been highly polished, it no longer 


-]| presents to the air the same extent of surface that is pre- 
. | sented hy the same piece in a rough state. 


The reader will 
readily appreciate this statement if he will consider the dif- 
ference between the surfaces presented by a smooth lawn, 


«| and by the same field after it has been thrown up into 


ridges and furrows by the plow. Of churse, the greater the 
extent of surface presented by any given piece of metal, the 
more powerfully will air and moisture act upon it to corrode 
it. Besides this, it has been found that the condition of the 
surface has a great deal to do with the force with which 
water adheref to it. It is almost impossible to wet the 
blade of a well polished razor; anda highly polished needle, 
if carefully laid on the surface of water, will float, because 
the water will not wet it easily. These facts explain why 
it is that highly polished snrfaces do not corrode easily, as 
is seen in the case of fine cutlery and instruments made of 
steel; and enforce the importance of carrying the polishing 
process to the last degree of perfection. 
a 
GREATNEss lies not in being strong, but in the right use 








of strength. 
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Improved Pipe Leak Stepper. 

This is a very practical invention, having for its object the 
stopping of leaks which frequently occur in metal pipes. In 
the use of steam, leaks in the pipes are of more or less fre- 
quent occurrence, sometimes owing to the bursting of the 
pipes from over pressure, and often in cold weather from the 
freezing of the condensed steam. The difficulty of making re- 
pairs, in such cases, has been a source of trouble to most users 
of steam. A leak in the supply pipe of a boiler or engine 
often causes the stoppage of a factory for hours. By use of 
this invention, the delays incident to such cases are avoided. 
This leak stopper can be put on in from two to 
three minutes, and it not only quickly but ef- 
fectually closes the leak. If, when making 
general repairs, the old pipes are replaced by 
new ones, the stoppers can be saved to be used 
again, as they will last indefinitely. It is be- 
lieved that a supply of these, kept on hand 
against times of need, wil) save many times 
their cost to any user of steam. For dye 
houses especially, where pipes corrode rapid- 
ly, they are invaluable, Hundreds of manu- 
facturing corporations and manufacturers in 
New England have proved these facts du- 
ring the last twelve months. 

The device consists of an overlap, A, a 
piece of rubber packing, B, and clamps, C, to 
hold the overlap and packing firmly down 
upon the leak. The application is so obvious 
as to need no further description. 

This invention was patented July 6, 1869, 
by Stephen Moore,of South Sudbury, Mass., 











‘who has assigned his rightto himself and 


Homer Rogers, of the same place. The stop- 
pers are manufactured and sold by James J. 
Walworth & Co., 1 Bath street, Boston, Mass., whom address 
for further information. 
— cL > 
SMITH’S PORTABLE FURNACE FOR SHRINKING ON 
TIRES. 


We regard this invention as one of those practical, com- 
mon sense improvements, meriting notice, not only on ac- 
count of its simplicity and adaptation to the purpose de- 
signed, but because it is calculated to cheapen and render 
more perfect an operation that requires much exercise of 
judgment and care on the part of the workmen performing 
it. ,It also spares the workmen exposure to the intense heat 
to which they are subjected in the old method of setting 
tires. 

Mr. William S.Hene- 
rey,of Meeting Street 
Foundery, Charles- 
ton, writes, in a letter 
to the inventor, as 
follows: 

“To give an idea 
of its capacity, I will 
state that I saw a five 
feet tire, two and a 
half inches thick, 
hung in one of your 
furnaces, with shav- 
ings and kindling 
and one bushel of 


charcoal spread a- 
round it, and in 20 
minutes from the 


time of lighting the 
fire the tire was set 
in position on the 
wheel. It is due to 
you to state that in 
. this trial the work 

nan _ = would have been 
done in three to five minutes less but for the haste of the 
workmen trying it on in thirteen minutes when the tire was 
not sufficiently expanded, thereby giving out heat to the 
wheel and causing a loss of at least three minutes to over- 
come this extra expansion, but at the same time clearly show- 
ing its great superiority over the old process, where the tire 
is taken out of the furnace ; for instead of a disagreeable and 
troublesome failure, it only required to wait on the increas- 
ing heat for a few minutes to see it drop nicely into its place. 
I look upon its adoption as certain by all who have this class 
of railroad work to do, as it certainly is a great labor saving 
machine.” 

Mr. H.T. Feake, Snperintendent of the South Carolina 
Railroad, says: “I would earnestly advise its adoption by all! 
railroad companies, engine builders, etc.” 

Mr. EK. F. Raworth, General Superintendent of the Vicks- 
burg and Meridian Railroad Company, says, “ the method is 
unquestionably superior to any now in use.” 

These testimonials from practical men show that the in- 
vention is worthy the attention of railway officials and build- 
ers of exgines throughout the country, and their interest thus 
attracted will be hightened by the simplicity of the appara- 
tas as it is shown in the accompanying engraving. 

It consists of a fire box, A, made in halves, of No. 10 sheet 
iron, open at the top, and held together by hinge joints, so 
asto be casily separated, Brackets, B, are secured to the 
sides of the box, to rest on the top of the tire and support 
the box. Holes are punched around the sides and bottom of 
the box for the admission of air to the fuel (charcoal), which 
occupies the space of four inches around the tire. 

The tire, C, is suspended toa crane, the furnace then placed 








around it, and the charcoal put in and ignited. When the 
tire is sufficiently expanded (which may be readily deter- 
mined by measuring with a rod), it is then placed on the wheel, 
D, resting on the gages, E; the furnace is then removed, the 
tire cooled off, and the unburned charcoal saved for the next 
operation. The furnace remaining around the tire until the 
operation is completed, obviates all danger of the tire sticking 
before reaching its destination. 

It is claimed that one bushel of charcoal will shrink on any 
size tire, two and a half inches thick, with one sixteenth al- 














lowance for expansion, in less than thirty minutes from the 








MOORE’S PIPE LEAK STOPPER. 


lighting of the fire; and will remove an old tire inless than 
twenty minutes, not heating the wheel center sufficiently 
to injure the paint, and employing the labor of only four 
men. 

For further particulars address the patentee, Mr. Wm. Bell 
Smith, M. 8. C. R. R., Charleston, 8S. C. 

_— Oo . 
TANGYE’S SMOKE AND HEAT PRECIPITATOR. 





The annexed engraving shows an apparatus manufactured 
by Messrs. Tangye Brothers and Rake, St. Nicholas’ baild- 
ings, Newcastle-on-Tyne, for precipitating soot and smoke 
arising from steam boilers, etc.,in coal mining and under- 
ground and confined operations, and also for condensing sul- 
phurous and*other fumes from copper and chemical works. 
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SUPPLY PIPE FROM DELIVERY COLUMN 
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The principle of the invention is at oace seen on reference to 
the sketch, and consists in leading the chimney of the boiler 
into the top of the vessel termed the “ precipitator,” imme- 
diately beneath a jet of cold water, taken from the delivery 
pipe of a pump, which is distributed over the area of the 
vessel by means of the “strum,” A. The water, in falling, 
has the effect of reducing to a minimum the heat passing from 
the boiler, and, atthe same time, precipitating and absorbing 
the particles of soot and other products of combustion. In 
cases where & large supyiy for the jet is available, the cups 
and saucers, B C D,are unnecessary and not used, the copious 
shower falling from the strum to the bottom of the precipita- 
tor being quite sufficient. 
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IMPROVEMENT IN THE MANUFACTURE OF WHITE LEAD. 


Mr. Decius Wadsworth, of Brooklyn, N. Y., has invented 
an improvement in the manufacture of white lead, for which 
he has recently obtained a patent through the Scientific 
American Patent Agency. 

It isan improved arrangement of means for introducing 
and distributing the carbonic acid, used in the manufacture 
of white lead, in the basic solution of lead for precipitating, 
which consists in the application to the bottom of a tank 











containing a stirrer or agitator of one or more—preferably 
two—perforated pipes extending across the bot- 
tom in a groove or grooves, so that the stirrer 
or agitator will pass over them, the pipe or 
pipes extending through the side of the tank 
and being connected with a main pipe leading 
from the furnace in which the gas is generated, 
and having an air pump connected with it for 
forcing the gas into the solution in fine jets 
at intervals along the pipe, for exposing the 
whole mass uniformly to the action of the acid. 
The pipes are also arranged, at the projecting 
ends, to admit of the introduction of a brush or 
scraper from time to time, on the removal of a 
plug, for clearing them of the deposit of lead 
which enters the holes and obstructs the pass- 
age of the air and gas. 

The tank is provided with a strong thick 
floor.in which are arranged two grooves, ex- 
tending across it, one on each side of the cen- 
ter and parallel with each other. At one side 
of the tank are holes through it, coinciding with 
the grooves. These grooves are of suitable size 
to admit perforated tubes —say about three 
inches in diameter—so that they will not rise 
above the level of the floor. The tubes are arranged in 
the grooves, with one end projecting through the wall of the 
tank, and connecting with a supply pipe, which communicates 
with the furnace in which the gas is generated and has an 
air pump connection for forcing the gas into the tank through 
the small perforations. The agitator is kept in motion, while 
the acid is thus introduced, to thoroughly mix the acid with 
the solution. The pipes are connected with the main pipe in 
such a way that the outer ends, which are closed by plugs, 
may admit, when opened, a brush or scraper for removing the 
deposit of lead accumulating in them by settling in the 
holes. The pipes may be made of wood, copper, galvanized 
iron, or other suitable material. 

By this improved means, the inventor claims to make the 
necessary uniform application of the acid to the lead with 
certainty and rapidity. 

The process above described, namely, the distribution of 
carbonic acid over lead by means of a complicated arrange- 
ment of tanks, pipes, and other auxiliary parts, is old; but 
the improvement is intended to facilitate the operation and 
render it much more economical. 


-— 
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Curtis? Improvement in the Manufacture of Gun- 
powder, 

Mr. Charles William Curtis, of London, England, has in- 
vented and patented, through the Scientific American Patent 
Agency, an improvement in gunpowder for use’ in heavy ord- 
nance, known as “ pellet” powder, which is usually made by 
compressing meal powder in molds, whereby it is formed 
into pellets of cylindrical form. Mr. Curtis’ improvement 
consists in splitting such pellets longitudinally into halves, 
forming grains of semicylindrical form, the result attained 
in use being claimed to be a higher velocity of the projectile 
without increasing the strain on the gun. 

He takes unglazed pellet powder, or powder compressed 
into short cylinders or pellets, the manufacture of which is 
completed with the exception of the glazing and stoving pro- 
cesses, and subjects each pellet to the action of a knife or 
other instrument, operated by hand or otherwise, whereby 
the pellet is fractured or split in a longitudinal direction. 
The split pellets are afterward glazed and stoved in the or- 
dinary manner, which completes the process of manufacture. 

The pellets, when whole, instead of being cylindrical, may 
be of other form, cubes or parallelopipedes, for instance, ac- 
cording to the shape of the molds in which the meal powder 
is compressed, and the shape of the pellets when split will 
be varied accordingly, instead of being semicylindrical. In 
any case, each split pellet has one roughened or fractured 
surface, as above mentioned. The compression of the powder 
into pellets may be effected by the aid of any suitable ma- 
chinery, as the present invention does not consist in the ma- 
chinery for molding the powder, or in any particular con- 
struction of knife or other sharp or pointed instrument or 
machine for splitting the pellets, as any suitable instrument 
or machine may be employed for that purpose. 

rn ae ee 
The Boiler Experiments at Sandy Hook. 

The experiments in the explosion of steam boilers under 
the authority of the United Railroad Companies of New Jer- 
sey, and the immediate direction of Mr. Francis B. Stevens, 
were commenced Novy. 22nd, on. the U. 8. Reservation at 
Sandy Hook. Nine boilers were set up and three were explod- 
ed under conditions which will form the subject of a future 
article. We prefer to defer a comprehensive review of the 
experiments until they have proceeded farther. The only 
important result yet reached seems to be the final corrobora- 
tion of the fact, heretofore supported by much reliable testi- 
mony, that boilers may explode with terribly destructive vi- 
olence, when amply supplied with water, and when the pres- 
sure is not in excess of that commonly used in high pressure 
engines. 
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SOMETHING ABOUT LUBRICATORS. 


What is a lubricator? A common reply to this question 
would be “ anything that has the power of reducing friction.” 
But how these things act to reduce friction is a matter upon 
which we have no absolute knowledge, though there are 
some facts whereupon to base theories. While, as our read- 
ers are aware, we believe it to be the proper function of ab- 
stract theory to guide actual investigation and experience, 
and that the indulgence of the habit of theorizing on hypo- 
thetical premises generally proves unprofitable, it may not 
in this instance be amiss to base a theory upon a belief gen- 
erally prevailing, though not demonstrated,, relating to the 
molecular structure of fluids. 

The hypothesis is that the particles of liquids and fluids 
are spherical, and so smooth and hard as never to wear by 
attrition. This conception is about the only one the mind 
can make of bodies in which the particles are capable of 
moving with perfect freedom throughout the mass and 
among each other. 

Viscosity of liquids is attributed to the cohesion of mole- 
sules, rather than to interlocking through irregularities in 
form. The latter will not satisfactorily account for all prop- 
erties of viscous liquids. A quantity of ordinary fine lead shot 
approximates feebly the character of a similar quantity of 
liquid. The spheres of lead lack, it is true, the hardness 
and smoothness attributed to the molecules of fluids, but if 
we suppose fine shot to be obtained infinitely hard and 
smooth, such shot would flow almost like a liquid, and the 
physical properties of a mass of them would not vary greatly 
from those of some liquids. 

These shot could be used as a lubricator, and’the investiga- 
tion of how they would act to reduce friction will give a 
clue to the probable way in which all lubricators act. 

In the first place, being infinitely hard and smooth, the 
surfaces of the spheres cannot in the least interlock. They, 
therefore, s!ide over each other with the greatest facility. 
Placing a layer of these spheres between two plane material 
surfaces and moving one surface, we should see each of the 
shot rolling along under its burden, thus changing sliding fric 
tion to rolling friction, and notably reducing the power re 
quired to move the given surface. The s»vorules also flow 
into and thus rectify irregularities of the bearing surfaces. 
This is lubrication. 

Placing the shot in the same way between an ordinary 
journal and its bearing, we should find difficulty in keeping 
them in place; but could they be retained, there would still 
be the same conversion of sliding into rolling friction. The 
tendency of the shot to gravitate to the lowest point in the 
bearing, would gradually force out all of them except a 
single line or row, which would then sustain the weight of 
the journaland would so far indent the metal as to cease 
rolling. The conversion of sliding friction into rolling fric- 
tion and the lubrication would practically cease, and it would 
be necessary to supply more shot. 

If now we could supply some bond of union between the 
shot, sufficiently strong to overcome in great measure their 
tendency to gravitate, and could also supply a bond of at- 
traction between them and the journal, without detracting 
materially from their power to flow about among each other, 
the journal would carry them along in its revolution: against 
the action of gravity, and so long as the shot would remain 
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arene in 5 anaiiiien: the journal would remain lubricated. 
The attraction of cohesion and adhesion are just such bonds, 
and it is because oils possess these attractions in higher de- 
gree than water and some other liquids that the former are 


better adapted to lubrication than the latter. There is no 
better lubricator than water when it is convenicnt to keep it 
constantly supplied to bearing surfaces. As examples we 
may refer to Girard’s Palier Glissant, illustrated and de- 
scribed on page 6, Vol. XXII, of this journal, and to the water 
bearing of Shaw’s propeller pump, illustrated and d+scribed 
on page 118, current volume. In these applications uf water 
to lubrication, the water is forced between the bearing sur- 
faces by hydrostatic pressure. 

We see then that, for general use, lubricators must possess 


a certain amount of cohesive and adhesive atiractivu, Dut 
they must also have the power to retain their colcsion aud 
fluidity under the action of moderate leat, heavy pxes-ure, 


and contact with metals and air, The oxygen of the air at- 
tacks many kinds of oils, rendering some acal and otliers resin- 
ous; and moreover some oils of mineral extraction as: con- 
taminated with acids, used in their rectification, which attack 
metallic surfaces, the oxides of the metals thus produced 
increasing friction mechanically. The oxides of metals have 
the power of saponifying vegetable and animal oils, and no 
doubt this combination often takes place when vils of this 
kind are used on rusty bearings. 

The soaps formed by the union of the saponifiable parts 
of oils with metallic oxides are-hard and insoluble, and are, 
therefore, much less perfect lubricators than the oils thesu- 
selves. Some oils, more particularly those extracted from 
petroleum, are volatile, and evaporate as soon as journals be- 
come slightly heated. Oils possessing these defects are unfit 
for purposes of general lubrication. 

Probably nothing else has ever been discevered that pos- 
sesses in so high a degree all the properties desirable in a 
lubricator as good pure sperm oil. There have been, how- 
ever, some close approximations to it in oils extracted from 
petroleum. Many of the latter are, however, very inferior. 
Some excellent lubricating oils are also obtained from vari- 
ous seeds, The olive and the castor bean furnish oils very 
good for lubrication. Olive oil is, however, too expensive for 
generai application to this purpose. 

But as no amount of theory can take the place of actual 
test in mechanical science, we are glad to notice in this con- 
nection some recent and important experiments made by Mr. 
A. H. Van Cleve, General Purghasing Agent for the Camden 
and Amboy Railroad, relative to the value of different lubri- 
cating oils. A full report of these experiments will be found 
in another column, and we call our readers’ attention to it as 
being perhaps as important a contribution to our knowledge 
upon this subject as has yet been published. 

Of late graphite has been prepared so pure, and has 
been reduced to so impalpable a powder as to enable it to 
enter as a competitor with oils for purposes of lubrication. 
It is probable that the action of this substance on bearings is 
not analagous to that of oilin the conversion of sliding into 
rolling friction, but that it acts beneficially because its coef- 
ficient of friction on metals and wood isso much smaller 
than that of metals on metals or metals on wood. 

As yet its value as a lubricator is not generally admitted, 
although we have seen the strongest testimonials in favor of 
an article called plumbago grease, manufactured by a house 
in this city. 

The “ metalline,” about which such incredible stories were 
told a year or two ago, and about which we hear nothing lat- 
terly, was prepared in part from graphite. It is possible 
that this substance (graphite) in a perfectly pure state, or 
mixed with other substances, may eventually take its place 
among standard lubricators in general use for machinery ; 
but it has yet to earn its reputation. 


eR 
TO SMOKE OR NOT TO SMOKE. 


The use of tobacco is an evil, or it is not an evil. In the 
enormous and increasing consumption of this plant it has 
become a question of very great importance what effect upon 
the general standard of health is produced by it. The agita- 
tion of this subject has been increased during the last two 
years, and pamphlets, essays, and lectures have developed 
in full strength the arguments for and against tobacco using. 
As smoking is the most popular and most powerful method 
by which the stimulant effect of the plant is obtained, it is 
principally upon this habit that the battle is waged. 

We have from time to time presented some of the argu- 
ments on both sides of the question, our object being to as- 
sist in arriving at truth in so important a matter; and though 
our confirmed taste for smoking and the natural desire to 
find it a harmless practice have led us to peruse, with peculiar 
care, all that has been said in its favor, we avow that neither 
reading nor experience has convinced us that the general use 
of tobacco is other than an unmitigated evil. 

The Dublin University Magazine for September of the 
present year contains by far the most comprehensive review 
of the subject that has met our notice, and it is the purpose 
of this article to place some of the facts, stated in this paper 
and gleaned from the experience and observation of a very 
large number of eminent physiologists and pathologists, be- 
fore the American public in a more prominent manner than 
they would otherwise appear. 

Every page of this remarkable paper is so replete with 
references that from it might almost be compiled a bibliog- 
raphy of the history, uses, and abuses of “the weed.” 

The first thing that forces itself upon our attention is the 
enormous consumption of tobacco. The Food Journal states 
that as much money is spent upon tobacco in England as 





upon daily bread, yet England undoubtedly consumes less 
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of this narcotic, in guipettiad to its population, than Ger- 


many or the United States. The consumption in England 
has very nearly doubled in twenty years, The annual con- 
sumption in Asia, Europe, America, and Australia, as com- 
puted by the eminent German statistician Ausland from the 
most reliable data obtainable, is not less than 970,000,000 
pounds. This affords food for comment, bat we will confine 
ourselves to facts and authorities. 

M. Barral, who made the official report om specimens of to- 
bacco e~hibited at the Paris Exposition, in his surprise at 
the footings of his estimates of annual production, remarks: 
“The enormous figures which have passed before the read- 
er’s eye testify to the fucility with whic people fall into 
excessive expense for the gratification of a pleasure which 
has fer its principal aim to kill time and to stupefy the 
mind,” 

The active principles of tobacco are nicotine, a concrete 
oil called tobacco camphor, and an empyreumatic oil, The 
tw last are active poisons, but not so deadly as the first, 
which, according to Taylor, is one of the most virulent poi- 
so) kaown, One drop of it kills a rabbit in three minutes 
and a half. We need not quote-other authorities on this 
1s nm agree with Taylor as to the character of these 
Babotance 

‘he d.sease called locomotorataxy, which is a general par- 
alysis of the nerves, is a disease that was unknown forty 
vars ago, Now it has become quite common. Martin as- 
bes its origin and prevalence to the use of tobacco, 

De, Ricaardson, himself a smoker, says: “Smoking pro- 
duces Gisturbances—(a) in the blood, causing undae fluidity, 
and change in the red corpuscles; (6) in the stomach, giving 
rise to debility, nausea, and, in extreme cases, sickness; (¢) 
on the heart, producing debility of that organ and irregular 
action; (d)on the organs of sense, causing, in the extreme 
degree, dilatation of the pupils of the eye, confusion of vi- 
sion, bright lines, luminous or cobweb specks, and long re 
tention of images on the retina; with other and analogous 
symptoms affecting the ear, namely, inability clearly to de- 
fine sounds, and the annoyance of a sharp, ringing sound, 
like a whistle or a bell; (¢)on the brain, suspending the 
waste of that organ, and oppressing it if it be duly nour- 
ished, but soothing it if it be exhausted; (/) on the nervous 
filaments and sympathetic or organic nerves, leading to defi- 
cient power in them, and to over secretion in those surfaces 
—glands—over which the nerves exert a controlling force ; 
(g) on the mucous membrane of the mouth, causing enlarge- 
ment and soreness of the tonsils—smoker’s sore throat—red- 
ness, dryness, and occasional peeling off of the membrane, 
and either unnatural firmness and contraction, or sponginess 
of the gums; (A) on the bronchial surface of the lungs when 
that is already irritable, sustaining the irritation and in- 
creasing the cough.” 

This authority, however, claims that the diseases caused 
by tobacco are functional, not organic or specific. This does 
not matter much, except as encouragement to those who de- 
sire to recover from ill health resulting from smoking. 

M. Decaisne recognizes a functional disease of the heart 
(narcotism of the heart) as caused by tobacco, distinct symp- 
toms of which were observed by him in twenty-seven out of 
thirty-eight, boys aged from nine to fifteen, who smoked more 
or less. 

It is a fact well established that before adult age the use 
of tobacco produces more serious disturbance than later in 
life. 

M. Beau notices eight cases of angina pectoris caused by 
the use of tobacco. 

Professor Lizars records several cases of cancer of the 
tongue and lips caused by the use of the pipe. The writer 
has known one such instance, and never wishes to see ano- 
ther example of such terrible suffering resulting from a 
worse than useless habit. 

Dr. Taylor says those who suffer from functional disorders 
are ready “ to attribute the derangement to any other cause 
than the real one.” 

Experiments made by Dr. Druhan seem to indicate that 
tobacco poison in an overdose may produce effects which 
render even small doses dangerous ever after. 

Dr. Corson corroborates the opinion of M, Beau as to an- 
gina pectoris. 

But we will make no further citations. If tobacco has 
any applications useful to mankind, we are satisfied that 
smoking, chewing, and snuffing are not of them. We may 
use tobacco to kill the insects which infest our rosebushes 
and conservatories; but, if we will continue to poison our- 
selves with it, let us make no pretences about it, We do it 
to gratify a depraved appetite from which we are irresolute 
to break loose. Let us neither believe nor pretend to be- 
lieve that it isa blessing. If tobacco poisots our bodies, let 
it not also corrupt our morals and make hypocrites of us. 


point, 





THE CONDITION OF MECHANICS AND LABORERS IN 
ENGLAND. 





The condition of the working classes in England has _ be- 
come so low and degraded that the attention of thoughtful 
men of all shades of opinion is attracted to it; and it is a 
serious question to know what remedy to apply to save a 
vast population from sinking to a depth of corruption and 
misery unparalleled in the history of modern civilization. 

A plan has been proposed by Mr: Scott Russell, the archi- 
tect of the Crystal Palace, the Great Eastern and other large 
works, to form two Committees, “a Council of skilled work- 
men,” and “a Council of legislators,” to whom shal) be referred 
the discussion of the whole question and the suggestion of 
proper remedies. 

Mr. Russell says: “ While there is no finer breed of work- 





ing men in the world than the British skilled workman, there 
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is no civilized country in which his interests are so little 
cared for, and in which the institutions, laws, and customs 
are so unfavorable to his material well being and to his 
moral development.” This is pretty strong language, but it 
appears to be confirmed by the observations of other reform- 
ers. As the result of careful inquiry among workmen, and 
extensive visitation of manufactories and dwellings, both in 
England and on the Continent, the chief evils to be remedied 
were classified under the following seven heads: 

1. The want of family homes, clean, wholesome. and decent, 
out in pure air and sunshine. 

2. The want of an organized supply of wholesome, nutri- 
tious, cheap food. ° 

3. The want of leisure for the duties and recreations of 
family life, for instruct'on, and for social duties. 

4, The want of organized local government, to secure the 
well being of the inhabitants of villages, towns, counties and 
cities. 

5. The want of systematic, organized teaching, to every 
skilled workman, of the scientific principles and most im- 
proved practice of his trade. 

.6, The want of public parks, buildings, and institutions for 
innocent, instructive and improved recreation. 
7. The want of adequate organization of the public ser- 
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PROTECTION TO AMERICAN INDUSTRY. 


The city of New York and the country at large owe a debt 
of gratitude to Mr. Peter Cooper, which entitles the opinions 
of that gentleman, upon any public question, to the most 
respectful attention. A pamphlet from his pen upon the 
subject of “ Protection to American Industry” has reached 
our table, and is, we understand, being widely circulated. 

While we concede to Mr. Cooper a high place among phi- 
lanthropists, we cannot accord him equal rank as a political 
economist ; and though we are in favor of “ protection” as 
we understand it, we find, in this pamphlet, neither any new 
argument, nor any old one so repeated as to add to its force. 
In fact, the chief weight and importance possessed by the 
essay lies in the influence of the name of its author. 

The principal part of the document is occupied with an 
arraignment of the English government for its crimes against 
colonial commerce, The present embarrassment of commerce 
and trade are attributed to the inflation of paper money. 
The nations are considered as engaged in what -Mr. Cooper 
styles “a commercial war,” in which, if we would conquer, 
we must adopt “a policy that will maintain the National 
Government and pay the nation’s debt out of duties on im- 
ports. The heaviest duties should be laid on all articles of 
luxury, and the lightest duties on all articles that will aid in 





vice for the common good. 
While the English legislators and Council of skilled work- 


men are discussing the seven points raised by the above classi. 
fication, it may be well for us to consider how far we are 
better off than our neighbors across the water. We recently 
took up the first topic—the want of family homes out in pure 
air and sunshine—and tried to show that it was the duty of 
capitalists to see that the homes cf mechanics were in the 
open air and made as comfortable as possible. 

Such a result can only be attained in New York by a sys- 
tem of rapid transit, for it is in vain to look for decent dwell- 
ings and wholesome air in the crowded tenements of the 
city. The question of cheap food is of hardly less import- 
ance, and as it is possible by organized effort to feed a vast 
army with nutritious meat biscuit, good bread, and fresh 
provisions, we have the best of information that an organized 
supply of wholesome food is profitable for our working men. 
If half the effort were to be made, to form our workmen into 
associations for the purchase of provisions, that there is to 
inveigle them into time-consuming, wasteful and extrava- 
gant political clubs, a vast amount of good could be accom- 
plished ; and if the late Commissioners of Public Parks had 
used the organization of their office for the protection of the 
men under their employ, instead of setting them an example 
of prodigality by spending nearly five million dollars in a 
little more than a year in doubtful experiments, they would 
have earned the thanks of the whole community. Our me- 
chanics have so long felt the want of leisure for recreation 
and amusement that, when they do have a holiday, they 
hardly know what use to make of it. They are as graceful 
in their efforts at fun as an elephant would be inachina shop. 
They have had no experienee at amusement, and do not know 
where the fun comes in. It is not their fault, but the mis- 
fortune of the circumstances in which they have lived; and 
it is high time that workmen were secured proper time for 
the recreations of family life, and for social duties. Our 
German citizens possess the secret of obtaining their share 
of amusement in the most economical and innocent manner. 

It was partly in consequence of a knowledge of this fact 
that Prince Albert joined so heartily with Mr. Scott Russell 
in all of his efforts to alleviate the condition of the English 
poor. Prince Albert had witnessed the merry gatherings of 
mechanics and humble tradespeople on tie Continent, and 
the sombre and sad fate of the English workmen could not 
fail to attract his notice by the contrast it afforded. We in- 
herit too much of the English trait in this matter, and can 
afford to take more kindly to amusements of a proper char- 
acter than we are now accustomed todo. The want of sys- 
tematic teaching to every skilled workman is a topic which 
has been fully discussed in our columns. The loss to manu- 
facturers, in teaching their workmen by experience, is one of 
the heaviest discounts to be made from the profits of any 
enterprise in the country. No way of acquiring knowledge 
is so costly as this. We have heard a large manufacturer 
say that it had cost him five hundred thousand dollars to 
teach his workmen how to conduct his business,a greater 
part of which sum could have been saved if the men had 
had an opportunity to acquire a knowledge of the scientific 
principles upon which the business was based. And this 
k=owledge could easily have been taught them in our pub- 
lic schools. 

The Engiish are very right in demanding systematic, or- 
ganized teaching to workwen of the principles involved in 
the practice of their trades. And a good form of protection 

for us would be to meet skilled labor by something better, 
and to do this we must look well to our schools. 

The want of a suitable public park is not so much felt in 
New York. Our Central Park is visited by, many thousand 
persons, and is of incalculable value to all classes of citizens, 
the rich as wel! as the poor; but “ buildings and institutions 
for innocent, instructive and improving recreation” are quite 
as much a want and a necessity with us asin England. The 
present appears to be the time of great awakening for the 
aid and improvement of laboring men of all classes. 

Fer those who work with their brains, life assurance socie- 
ties have been organized,—for the toilers with hands, we 
trust that cheerful homes, wholesome food, suitable leisure, 
and systematic teaching will grow out of the agitation of the 
question, in this country and Europe. 





<a oe 
Tue lowest education that teaches self control is better 
than the highest that neglects it 


securing a diversified employment to our people.” 





This is, we think, a fairsynopsis of the essay, which is, as 
we have intimated, mainly a historical reswmé of the acts of 
commercial greed committed by the English nation, and 
which greed, upon the maxim that “all is fair in war,” we 
understand Mr. Cooper to counsel us to imitate, at least so 
far as will maintain and vindicate “ the political and financial 
power” of our nation. 
It will be seen that Mr. Cooper makes the ,reat mistake of 
most old school business men, namely, that paper currency is 
the origin of our commercial depression, We think it can 
be proved (though we shall not attempt the proof in this 
article) that a self regulating paper currency is the best for 
all commercial purposes. The trouble has been that instead 
of thus being self regulating—that is, convertible into interest 
bearing bonds at will of the holder, and vice versd—the sup- 
ply has been increased or diminished, fitfully, in the interests 
of speculation ; at one time being abundant, at another scarce. 
The demands of trade are not met by such a currency. 
The taxation of imports to the highest extent, within the 
limits of absolute prohibition, is what is meant by protection, 
with the tariff advocates of Mr. Cooper’s school. 
It would be well for all who so fluently propose remedies 
for commercial disease by tariff tinkering, to reflect that all 
taxation must, of necessity, be laid upon waste or consump- 
tion. Production cannot be taxed, because it can shift any 
burden of taxation to.the shoulders of consumers. A single 
instance will suffice to illustrate. The present internal rev- 
enue tax on matches is added by the manufacturer to the 
cost of the article, and a profit on the whole is exacted from 
consumers, so that the manufacture is really improved by 
the impost. If the burden should be so great that the manu- 
facturer could no longer sell, his stock on hand will begin to 
deteriorate. On this waste he will pay the tax. 
This law of political economy is fundamental. It depends 
upon the very nature of the relation between buyer and sel- 
ler. No attempt to change it can ever succeed. To equalize 
taxation among individuals, therefore, implies the equaliza- 
tion of waste, or consumption. Those who waste or consume 
most will be taxed most by any imposition levied upon the 
necessaries or luxuries of life. This being admitted, it is evi- 
dent that it matters nothing whether imported articles be 
taxed, or whether domestic products support all the burden 
so far as expense of living is concerned. So long as the 
burden must be borne we may carry it as well on one shoulder 
as the other, notwithstanding the outcry that protection im- 
plies increased cost of the necessaries of life. But it matters 
very much indeed which is taxed, when one has to compete 
in the market with the other. In each case the consumer 
will pay the tax, but if importations are checked, he con- 
sumes home made goods, and thus encourages home produc- 
tion. 
The encouragement of home production means the absence 
of the competition of labor living on one plane,with labor living 
on a lower plane of civilization, to which free trade would 
inevitably force down the laboring classes of this country. 
As “commercial war” exists, the operation of free trade 
would be simply to drive the manufacturing population into 
agriculture, at wages approximating those of the English farm 
laborer. 
The mistake that production can be taxed leads to other 
fallacies, which we will not discuss in this article. The 
pamphiét of Mr. Cooper serves a certain purpose in the 
furtherance of the cause of protection, but its inherent weak- 
ness. will, we fear, furnish the opponents of the doctrine with 
a mark for the shafts of satire which will greatly neutralize 
its effect, even with those who follow the prestige of a name 
rather than convictions derived from sound premises and 
correct logic. 
OO OO or 
SCIENTIFIC INTELLIGENCE. 


OLIVE OIL AS A PURIFIER OF CARBONIC ACID. 


In the manufacture of carbonic acid for mineral waters and 
soda fountains, in consequence of impurities in the lime- 
stone employed for the evolution of the gas, certain disagree- 
able empyreumatic oils and offensively tasting gases are apt 
to go over; and, unless separated in some way, they will im- 
part an unpleasant flavor to the mineral water. To obviate 
this difficulty, E. Pfeiffer suggests saturating pumice stone 
with olive oil, and passing the gases through it in the usual 
way. The oil absorbs the bad gases, and can be regenerated 
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for subsequent use by heating it to expel the absorbed im 
purities. After becoming quite impure, it is still suitable 
for the manufacture of blacking or for application as a lubri- 
cator. It is said that Mallett employs this method to absorb 
the hydrocarbon products in his process of obtaining ammo- 
nia directly from coal tar. As much of our limestone con- 
tains organic matter, which gives a peculiar smell to carbonic 
acid made from it, this method of purifying the gas by pass- 
ing it through olive oil is worthy of trial. 


PRACTICAL USE OF THE CARBONIC ACID RESULTING FROM 
FERMENTATION. 


The same ingenious inventor has devised a plan for econo- 
mizing the waste carbonic acid resulting from the fermenta- 
tion of wort, the manufacture of vinegar, from champagne 
vats, and the like. The fermenting vessels are covered, and, 
by means of exhausters, the air is drawn off and is found to 
contain from twenty to twenty-five per cent carbonic acid. 
This can serve for the manufacture of bicarbonates, and, if 
the gas were to be condensed, could be converted into a mo- 
tive power, employed in the manufacture of soda water, or 
used for artificial refrigeration. At any rate, there would 
appear to be no reasonable excuse for wasting so much car. 
bonic acid. If somebody would only devise a practicable 
plan by which the enormous amount of carbonic acid, pro- 
duced by gas burners or exhaled from the lungs of large 
audiences in our churches, theatres, and public halls, could be 
drawn off, got out of the way, and devoted to some purpose 
more useful than suffocating and poisoning multitudes of 
people, he would confer a great boon on mankind, and would 
be cordially welcome to any remuneration he could make 
out of it. In other words, why cannot somebody devise a 
system of ventilation that will be accepted at once as feasi- 
ble, and thus put a stop to complaints on this subject ? 


ACTION OF SULPHUROUS ACID ON PHOSPHATES. 


B. W. Gerland has been making some important experi- 
ments on the action of aqueous sulphurous acid upon phos- 
phates, which have developed some points of great practical 
importance, especially in their bearing on the manufacture of 
artificial composts and soluble phosphates. He finds that 
aqueous sulphurous acid does not, like the strong acids, 
wholly decompose the phosphates, but transforms them into 
soluble modifications. The ordinary bone phosphate, called 
tribasic, is easily soluble in sulphurous acid, and if the solu- 
tion be hastily boiled and evaporated in open vessels, a crys- 
talline double salt, a mixture of tribasic phosphate with a 
sulphite of lime, will separate. This new and remarkable 
body is said to be quite permanent, and, in reference to its 
use as a disinfectant and upon farm land, is certainly deserv- 
ing of especial notice. If we can, by means of sulphurous 
acid, decompose the phosphates, we shall avoid the expense 
of sulphuric acid, which must first be made from sulphurous 
acid, and obtain a product not so difficult to handle, and ca- 
pable of a greater variety of uses than the superphosphate 
made in the old way. The author has studied the behavior 
of sulphurous acid towards other phosphates, but, as the re- 
sults are purely theoretical, we omit them, _ 

PURE OXYGEN FOR INHALATION. 


Eliot recommends for the preparation of oxyzen gas, to be 
used in medicine, the employment of a mixture of equal 
parts of peroxide of barium and peroxide of lead. By pour- 
ing dilute nitric acid upon these salts, there is a violent effer- 
vescence and a copious evolution of pure oxygen gas. For 
greater security, the gas may be afterwards washed in water, 
As very little heat is necessary, the operation can be per- 
formed in any stout bottle, thus dispensing with the usual 
retorts, 

A MEASURE FOR THE INTENSITY OF LIGHT. 


Dr. Vogel proposes nitroprussidiron as a suitable salt for 
determining quantitatively the intensity of light. For the 
preparation of this reagent, dissolve chemically pure oxide 
of iron, best obtained from the oxalate, in hydrochloric acid, 
and evaporate nearly to dryness to expel the excess of acid; 
and after filtering, add an aqueous solution of nitroprussid- 
natrium in the proportion of three of the iron to two of the 
latter. There is usually a slight precipitate produced by 
this mixture, which can be collected on a filter; but this 
operation must be performed in a dark room. We have now 
a liquid excessively sensitive to the action of sunlight. By 
exposing a small quantity of a known specific gravity to the 
action of light, a precipitate of Prussian blue will instantly 
begin to fall; and, on redetermining the specific gravity in 
the dark chamber, its decrease will be found to be propor- 
tional to the precipitate; and we have thus the data for mea- 
suring the intensity of light. It was found by Dr. Vogel that 
that the liquid, exposed for forty-eight hours before a kero- 
sene lamp, was not in the least affected, but a piece of mag- 
nesium wire, when burned, immediately produced a precipi- 
tate. By employing along instrument graduated in millime- 
ters, it would appear to be possible to measure the intensity 
of the light by the number of millimeters occupied by the 
precipitate. The invention has an important bearing upon 
photography. 
OZONE ETHER. 

A correspondent asks if there is any way by which ozone 
can be preserved dissolved in a liquid. Such a preparation 
is recommended by Dr. Richardson, which, however, is said 
by Béttger not to contain any ozone, but something equiva- 
lent to it, namely, binoxide of hydrogen. By agitating ether 
in a flask with binoxide of barium, adding gradually per- 
fectly pure and very dilute hydrochloric acid, occasionally 
cooling and subsequently allowing the ether to settle, we 
obtain a liquid which has been recommended as a disinfect- 
ing, bleaching, and cleansing agent, and aa a test for chromic 





acid, which it instantly turns indigo blue. 
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TIMELY SUGGESTIONS. 

Every Employer should present his workmen and appren- 
tices with a subscription to the ScreNTIFIC AMERICAN for the 
coming year. 

Every Mechanic and Artisan whose employer does not 
take the SCIENTIFIC AMERICAN should solicit him to sub- 
scribe for 1872. 

Now is the Time for old subscribers, whose subscriptions 
expire with the year, to renew. 


Now is the Time for new subscribers to send $3 and com- 
mence with the new year. 


Now is the Time for forming clubs for the new year. 


It will pay any one to invest $3 for himself, his sons, or 
his workmen, for one year’s subscription to the SCIENTIFIC 
AMERICAN, 

It is easy for any one to get ten subscribers at $2°50 each, 
and for his trouble obtain the splendid large steel plate en- 
graving, worth $10. , 

It is easy for any old subscriber to get a new one to join 
in taking the paper. Those who do will receive a bound vol- 
ume of the “Science Record” for 1872. See description of 
this ‘work on page 353, ScrENTIFIC AMERICAN, issue of 
December 2d. 

It is no more trouble to remit $6 for two subscribers than 
$3 for one. 

If any mechanic whom you ask to subscribe says he can- 
not afford it, tell him he cannot afford not to. 





If any one wishes specimens of the paper to examine be- 
fore subscribing, tell him to write to the publishers and the 
will cheerfully mail them. . 





If any one wishes an illuminated Calendar for 1872, to 
hang in his office or shop, he can have it sent free on sending 
a request to this office. 


If handsome illustrated posters and prospectuses are 


wanted to assist in obtaining subscribers, send to the pub- 
lishers of this paper. 

It is the intention of the publishers of the ScrENTIFIC 
AMERICAN to make the paper next year better and handsomer 
than any previous year during the last quarter century it has 
been published. 


It is the intention of the publishers to illustrate, by su- 
perb engravings, all rew and practical inventions and discov- 


eries that may be developed during the year. 


For Prospectus and terms to Clubs see last page. 

<P ____— 

AN ingenious Frenchman has invented a process for treat- 
ing common woods, which makes them of a closer texture, 
harder grain, and greater density, and so enables the cheaper 
kinds of wood to take a polish. The mode is as follows: 
The surface is first planed perfectly smooth, and then rubbed 
with diluted nitrous acid. An ounce and a half of dragons 
blood, dissolved in half a pint of spirits of wine, and half an 
ounce of carbonate of soda are mixed together and filtered ; 
and the liquid is then laid on the wood with a soft brush. 
The treatment should be repeated after a short interval, and 
the wood will then possess the outward appearance of ma- 
hogany. If the polish is not sufficiently brilliant, rubbing 
with cold drawn linseed oil will improve it. 

Le ——————————— 

Mr. A. A. Low, treasurer of the New York Chamber of 
Commerce Chicago fund, acknowledges the receipt thus far 
of $906,310.67—nearly a million dollars. 

















You cannot escape from anxiety and labor; they are the 
destiny of humanity. 


NEW BOOKS AND PUBLICATIONS, 








THE ScropTicoN MANUAL. Explaining Marcy’s New Magic 
Lantern, and Light; including Ma c Lantern Optics, 
Experiments, Photographing and Coloring Slides, etc. 
By J. L. Marcy, Optician, No. 1340 Chestnut Street, Phila- 
delphia, Pa. 

This little work, which may be obtained of the author, is calculated to 
assist those who need instruction in the use of the sciopticon or magic lan- 
tern. This instrument, in its improved form, affords a means of much 
instruction and amusement; and the above work, while in itself interesting 
and instructive, will be found an invaluable guide to the use of the most 
entertaining apparatus yet invented by opticians. 


ELEMENTARY . PRINCIPLES OF CARPENTRY. By Thomas 
—— Revised from the original edition, and pa 
re-written by John Thomas Hurst. London: E. & rN. 
Spon, 48 Charing Cross. New York: 446 Broome Street. 

Mr. Tredgold lived to revise the second edition of his original work on 
Carpentry; but the time that has elapsed since his death has increased the 
general knowledge upon the strength of materials, and has also given birth 
to new inventions and appliances, which have made another revision imper- 
ative, in order to bring the work up to the improvements of the time. The 
large and increasing use of iron, in connection with wood in bridge building 
and in general architecture, is one of the advances made since the second 
edition was published. On this account, the editor of the present edition 
has entirely re-written the chapters on pillars, bridges, and timber, and has 
added secti to the chapt on coffer dams, folds, etc., besides mak- 
ing such alterations, wherever needed, as will adapt the work to present 
needs. A very comprehensive work in its revised form, it supplies a want 
long felt, and will, we have no doubt, meet with a large sale. The carpenter 
will find a great variety of useful information in the chapters treating of the 
equality and distribution of forces, resistance of timber, construction of 
floors, roofs, domes or cupolas, partitions, scaffolds, staging, and gantries; 
construction of centers for bridges, coffer dams, shoring and strutting ; 
wooden bridges and viaducts; joints, straps, and other fastenings, timber, 
etc. To these chapters are appended twenty-one useful tables, calculated 
to facilitate computation in all departments of carpentry, and a copious 
index, which renders every thing in the book available for easy reference. 














The work contains 517 printed pages, and 48 full page plates, besides numer” 
ous smaller engravings throughout the text. It is printed in excellent style, 
and is handsomely bound in cloth. 


ANNALS OF THE DUDLEY OBSERVATORY. 
The Argus Company, Printers. 1871. 
The most important and interesting feature of this volume is the record 
of the metevrological observations made during a period of five years, from 
1862 to 1871, under the supervision of G. W. Hough, A. M., Director of the 
Dudley Observatory. Nothing like such a continuous and accurate series 
ot observations for so long a period has ever before been published or 
made. In fact, they could not have been made with any less perfect and 
automatically registering ahd printing instrument than the “ Automatic 
Registering and Printing Barometer,” invented and perfected by Professor 
Hough, and used by him during the period named. This instrument not 
only traces a continuous curve of the varying hight of the barometric 
column, but so proportionally magnifies the fluctuations of the column that 
even the smallest variations become apparent. The importance of this will 
be appreciated when we state that frequent fluctuations of the column, 
though almost imperceptible, seem to always precede, tor some time, the 
occurrence ‘of violent disturbances in the atmosphere, and that this fact 
has been discovered by the use of Mr. Hough's instrument. In his remarks 
upon this point, Professer Hough says :* 
Some years since, we pointed out the intimate relation existing between 
the barometric disturbance and the weather. We remarked that this ele- 
ment of disturbance was a better waite in prognosticating storms, than the 


mere ch: of barometric hight. n examination ot the mean daily and 
mean monthly curves tor barometric disturbance shows that this opinion is 
founded in nature. 

It will also be seen, by an inspection of the tables exhibiting the mean 
daily disturbance, that storms are invariably accompanied with excessive 
barometric fluctuation. In fact, a eg Ae che history of the weather may 
be determined by an examination of this element alone; and when taken in 
connection with changes of pressure, it indicates, in a very marked manner, 
the atmospheric phenomena. 

Some hours previous to the arrival of a great storm, the “ barometric die- 
turbance” increases, amounting, in some cases, to seven times the change 
of pressure in a given interval of time. It js our opinion that the waves of 
yt age are propagated in the upper regions of the atmosphere, seme hours 

efore the storm reaches any given locality at the surface of the earth. 


Vol. II. Albany: 





The record is made for each hour during the five years, and the curve of 
hourly disturbance, when compared with the weather record accompany- 
ing, clearly sustains the views expressed by Professor Hough. Diagrams are 
given, showing the mean hourly barometric disturbance, the mean monthly 
disturbance, simultaneous barometric curves at different points, mean 
hourly velocity of the wind, mean monthly temperature for nine years, etc. 
A most interesting part of the report is the account of observations at the 
time of the total eclipse of the sun in 1869. The book contains, also, much 
other important and interesting matter pertainirg to the regular work of the 
observatory. It is, probably, the most important contribution to meteor- 
ological science yet published. 


A Report oF SurGicaL Cases TREATED IN THE ARMY OF 
THE UNITED STATES, FROM 1865 TO 1871. Washington 
Government Printing Office. 1871. 

This is a large quarto with illustrations, the character of which is set 
forth in its title. Its importance will, however, only be apparent to physi- 
cians and surgeons, who will find in it statistics of great value. The minute 
details given of operations which, a few years since, were scarcely known to 
surgery, are especially important as guides in the treatment of similar cases 
hereafter. The compiler and editor of the work, George A. Otis, Assistant 
Surgeon U. 8. A., has done his work with scrupulous ability. 


The Thanksgiving Number of Heart anp Home, published by Orange 
Judd & Co., 245 Broadway, New York, is an evidence of the liberality and 
good taste which have secured for this Journal a well deserved popularity and 
large circulation. As a family paper, for large and small, it has purity of 
tone, originality, and beauty, to recommend it, while it is edited with intel 
ligent appreciation of what the masses of rural and city readers like to read. 
Its illustrations are excellent: in short, we shall have sufficiently described 
each of its features when we say they are all, of their kind, excellent. The 
more such papers are circulated, the better it will be for the mental and 
moral health of the rising generation. 


THe ELEMENTARY Music READER. A Progressive Series of 
Lessons, prepared Fr mag | for use in Public Schools. 
Book First.. By B. Jepson, Instructor of Vocal Music in 
the New Haven Pub ic Schools. New Haven, Conn.: 
Charles C, Chatfield & Co., 458 Chapel Street, opposite 
Yale College. 

We have long been impressed with the importance of substituting the 
reading of music for the rote singing practiced very generally in public 
schools. The importance of a knowledge of musical notation, and the power 
of reading it with tacility to satisfactory progress in music, needs no argu- 
ment. The system of teaching this branch of the art, generally employed in 
this country, is, in our opinion, very detective, its chief fault being the 
transposition of the syllables used in solfeggio exercises, with the transposi- 
tion of the scales, instead of maintaining them, without regard to key, in 
one position on the staff, as in the Italian method. We are sorry to see that, 
in Mr. Jepson’s work, this error is retained—the more so, as it is in all other 
respects a capital book for the field it is intended to occupy, giving evidence 
that its author is a practical and thorough teacher. 


Ha.¥F Hours witH MODERN SCIENTISTS. 
Stirling—Tyndall. New Haven, 
Chatfield & Co. 

This is one of, what the publishers style, the University Scientific Series 
of Publications, designed to place, in a cheap form, the advance thought in 
the scientific world. It contains the tollowing essays: “‘On the Physical 
Basis of Life’—Professor T. H. Huxley. “Correlation of Physical and 
Viral Forces’’—Professor G. F. Barker, M.D. “As Regards Protoplasm— 
Reply to Huxley”—James Hutchison Stirling. ‘On the Hypothesis ot Evo- 
lution”—Professor E. D. Cope. Scientific Addresses, by Professor John 
Tyndall. “On the Methods and Tendencies of Physical investigation. “On 
Haze and Dust,” and “ On the Scientific Use of the Imagination." 

The names of these celebrated scientists and authors are so well known, 
and their popular style of discussion is so favorably appreciated, that it is 
hardly necessary to say this work possesses an interest and value, second to 
no other of ite size ever issued from the American press. Ii is a medium 
octavo, plainly bound, but handsomely printed, and will meet with an 
extensive sale. 

SERVING OUR GENERATION, and Gop’s GUIDANCE IN YouTH. 
Two Sermons, preached in the College Chapel, Yale 
College, by President Woolsey. New Haven, Conn.: 
Charles C. Chatfield & Co. 

This is a beautiful little volume, printed on tinted paper, and neatly 
bound in cloth. As the work of one of our most celebrated scholars and 
divines, it will be eagerly sought by those who delight in pulpit literature. 


THE Crvrm ENGINEER’s Pocket Book OF MENSURATION 
Trigonometry, Surveying, Hydraulics, Hydrostatics, In- 
struments and their Adjustments, Strength of Materials, 
Masonry, Principles of Wooden and Iron Roof and 
Biidge Trusses, Stone Bridges and Culverts, Trestles, 
Pillars, Suspension Bridges, Yams, Railroads, Turnouts, 
Turning Platforms, Water Stations, Cost of Earthwork, 
Foundations, Retaining Walls, etc.. etc,, etc. In addition 
to which, the Elucidation of Certain Important Princi- 
ples of Construction is Made in a More Simple Manner 
than heretofore. By John C. Trautwine, Civil Engineer. 
Philadelphia: Claxten, Remsen & Haffelfinger, 819 and 
821 Market street. 

The above comprehensive title relieves us of the necessity of an analysis 
of this work, and the name of its author is a sufficient guarantee of the value 
of its contents to any engi and hani The book is bound in mo- 
rocco, with clasp, in the pocket book style, and is copiously,indexed. It is 
in every way, in matter, style of publication, and binding, worthy of com 
mendation, being in itself a complete compendium of engineering science, 
by the use of which much time and labor can be saved to any practical 
mechanic. 


Huxley—Barker— 
Conn.: Charles C. 
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Business aud Personal. 


The Charge for Insertion under this head t@ One Dollar a Line. Lf the Notwes 
exceed Four Linea, One Dollar and a Half per Line will be charged. 





The paper that meets the eye of mannfacturers throughout 
the United States—Boston Bulletin, #4 00 a year. Adv ertisements I7c. a line, 
Francis Schleicher,Consulting,Analytical and Man’fg Chemist. 
Laboratory, Newark St., bet. Jackson and Harrison St. .Box 172, Hoboken. 


Makers of pat’d articles send terms to Otis Day, St. Louis, Mo, 


A young man speaking Eng)ish and German. a good draughts- 
man, and practical machinist, desires a position in either capacity, or both, 
Best reference given, address F. M., P. O, Box 4834, New York. 

Improved Mode of Graining Wood, pat. July 5,’70, by J. J. Cal- 
low, of Cleveland, 0., enabling inexperienced grainers (“ without the long 
required study and practice of heretofore’’) to produce the most beautiful 
and Natural Graining with speed and facility. Send stamp for circular. 

For Sale—A First Class Engine, 40 Horse Power, two years 
in use. To be seen working at 102 Attorney Street, New York, 


Patent Iron Rim Moulders Riddles and Sieves. Send for 
Circular. Horton & Mabie, Peekskill, N.Y. 
3 Hydraulic Presses for sale on reasonable terms. Apply to 


Whitneyville Armory, Conn. 

Metallic Molding Letters, for Pattern Makers to put on pat 
terns of Castings, all sizes, etc. H. W. Knight, Seneca Falls, N.Y. 

The Pew Hat Rack. State and County Rights. E. 8. Blake, 
Pittsburgh, Pa. : 

The best and cheapest Self Oilers are manufactured by Hol- 
land & Cody, 8 Gold Street, New York. Send for price list. 

Tested Machinery Oils—Kelley’s Patent Sperm Oil, $1 gallon ; 
Engine Oil, 75 cts. ; Filtered Rock Lubribating Oil, 1% cts. Send for cer- 
tificates. 116 Maiden Lane, N.Y. 

Use Soluble Glass for fireproofing Wooden Pavements, Shan- 
ties, R. R. Bridges—also as common hardening Mortar and Cements, makes 


most durable Stove and Foundry Putty, Iron Cement. Apply to L. & J. 
W. Feuchtwanger, Chemists, 5 Cedar street, New York. 


Portable Farm Engines, new and beautiful design, mounted 
on Springs. Compact, light, and effietent. Send for descriptive circular, 
Mansfield Machine Works, Mansfield, Ohio. 

For the best 15 inch Eng. Lathes, Bench Lathes, or Friction 
Pulleys, address John R. Abbe, P. O. Box. 345, Providence, R. [. 

Kelley’s Chemical Metallic Paints, $1, $1°50, $2 per gallon 
mixed ready for use. Send for cards of colors, &c., 116 Meiden Lane,N. ¥ 

Stencil Tools & Steel Letters. J.C. Hilton,66W.Lake st.Chicago, 


Taft’s Portable Hot Air Vapor and Shower Bathing Apparatus 
Address Portable Bath Co., Sag Harbor, N.Y. Send for Circular. 


Shoe Peg Machinery. Address A. Gauntt, Chagrin Fall, Ohio. 


Builder’s Scaffold—Patent for Sale—For further particulars, 
address Redick & Kunkle, Butler, O. 


For Steam Fire Engines, address R. J. Gould, Newark, N. J. 
Kelley’s Pat.Petroleum Linseed Oi1,50c. gal.,116 Maiden Lane. 
Turkey Boxwood pieces for Sale, suitable for engravers and 


fancy turners’ use. Address Stephens & Co., Riverton, Conn. 

All kinds of Presses and Dies. Bhiss & Williams, successors 
to Mays & Bliss, 118 to 122 Plymouth St., Brooklyn. Send for Catalogue. 
The best lubricating oil in the world is Winter pressed. Sperm, 

Sold in bottles, cans, and barrels, by Wm. F. Nye, New Bedford, Mass. 

Brown's Coalyard Quarry & Contractors’ Apparatus for hoisting 

and conveying material by iron cabie. W.D.Andrews & Bro,414 Water st.,N.Y 

Presses, Dies, and Tinners’ Tools. Conor & Mays, late Mays & 
Bliss, 4 to 8 Water st., opposite Fulton Ferry, Brooklyn, N. Y. 

Over 1,000 Tanners, Paper-makers, Contractors, &c., use the 
Pumps of Heald, Sisco & Co. See advertisement. 

For Solid Wrought-iron Beams, etc., see advertisement, Ad- 
dress Union Iron Mi! lis, Pittsburgh, Pa. , for lithograph, etc. 

Mining, Wrecking, Pumping, Drainage, or Irrigating Machin 
ery, for sale or rent. See advertisemeat, Andrew's Patent, inside page. 

Improved Foot Lathes, Hand Planers, etc. Many a reader of 
this paper has one of them. Sellingin all parts of the country, Canada, 
Europe, etc. Catalogue free. N. H. Baldwin, Laconia, N. H. 

To Ascertain where there will be a demand for new Machin- 
ery, mechanics, or manufacturers’ supplies, see Manufacturing News of 
United States in Boston Commercial Bulletin. Terms $4.00 a year 

Chard & Howe’s oils, of 134 Md’n Lane, neither gum nor chill, 


Diamond Carbon,of all sizes and shapes furnished for drilling 
rock, sawing and turning stone, conglomerates, or other hard substances 
also Glazier’s Diamonds, by John Dickinson, 64 Nassau st., New York. 

Glynn’s Anti-Incrustator for Steam Boilers—The only reliable 
preventive. No foaming, and does not attack metals of botlers. Price 26 
cents perlb. C. D. Fredricks, 587 Broadway, New York. 

The Greenleaf Grate Bar saves fuel,and lasts much longer than 
the ordinary bar. Address Greenleaf Machine Work:, indianapolis, Ind. 


Peck’s Patent Drop Press. Milo Peck & Co., New Haven, Ct 
Safety Store Elevators. Provision against Rope, Belt, and 


Engine breaking. One third the cost of others claiming to be @afe. An- 
drews Bro. , 414 Water Street, New York. 
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Practical Hints to Inventors 


N ‘'UNN & CO., Publishers of the ScreNTIFIC AMERICAN 

have devoted the past twenty-five years to the procuring of Letters 
Patent in this and foreign countries. More than 50,000 inventors have avail- 
ed themselves of their services in procuring patents, and many millions ot 
dollars have accrued to the pat , Whose specificati and claims they 
have prepared. No discrimination against foreigaers ; subjects of all coun- 

tries obtain patents on the same terms as citizens. 


How Can I Obtain a Patent? 





s the closing inqwry in nearly every letter, describing some invention 


Scientific American. 


Examples for the Ladies. 
Mary Wood, of Chicago, Ill., has earned with her Wheeler & Wilson 
Machine, in five years, over $5000; an average of $20 a week. 








‘© We consider Burnett's Flavoring Extracts superior to any others. ”— 
Parker House, Boston. 








 Becent American and Loreign Latents. 


NN 


Under this heading we shail publish weekly notes of some of the more promi. 
nent home and foragn vatents. i. 





Moru Proor Boxes.—Raphael M. Seldis, of New York city, assignor to 
Jason Crane, of Bloomfield,N. J.—This invention provides boxes, packages, 
trunks, and similar receptacles with an inner lining, whereby moths will be 

ffectually excluded, and the consequent destruction of the contents preven- 





which comes to this office. A positive answer can only be had by pr i 
acomplete application for a patent to the Commissioner of Patents. Ap 
aptlication consists of g Model, Drawings, Petition, Oath, and fall Specifica- 
tion. Various official rates and formalities must also be observed. The 
efforts of the inventor to do all this business himself are generally without 
success. After great perplexity and delay, he is usually glad to seek the aid 
of persons experienced in patent business, and have all the work done over 
again. The best plan isto solicit proper advice at the beginning. If tne 
parties consulted are honorable men, the inventor may safely confide his 
ideas to them: they will advise whether the improvement is probably pat- 
entable, and will give him all the directions needful to protect his rights. 


low Can I Best Secure My Invention ? 


This is an inquiry which one inventor naturally asks another, who has had 
some experience in KES patents. His anéwer generally is as follows, 
and correct: 

Constract a neat model. not crer a foot in any d!mension—smaller if pos- 
sible—and send by express, prepaid, addressed to KunN & Co., 37 Park Row 
New York, together with a description of its operation and merits. On re 
ceipt thereof, they will examine the invention carefally, and advise you as ta 
ite patentability, free of charge. Or, if you have not time, or the means at 
hand,to construct a model, make as good a pen and ink sketch of the im- 
provement as possible, and send by mail. An answer as to the prospect of a 
patent will be received, usually, by return of mail. It is sometimes best to 
have a search made at the Patent Office; such a measure often saves the cost 
of an application for a patent. 


Vreliminary Examination. 


tn order to have such search, make out a written description of the nven- 
tion, in yoar own words, and a pencil, or pen and ink, sketch. Send these, 
with the tee of 85, by mail. addressed to Munn & Co., 37 Park Row, and in 
due time you v. ill receive an acknowledcment thereot, followed by a writ- 
ten report in regard to the patentability of yonr improvement. This special 
search Is made with great care. among the models and patents at Washing- 
ton, to ascertain whether the improvement presented is patentable. 


Caveats. 


Persons dosiring to file a caveat can have the papers prepared in the short- 
est time, by sending a sketch and description of the invention. The Govern- 
ment fee for a caveat is $10. A pamphlet of advice regarding applications 
for patents and caveats is furnished gratis, on application by mail. Adaress 
Muss & Co., 37 Park Row, New York. 


To Make an Application for a Patent, 


The applicant for a patent should farnish a model of his invention, if sus- 
ceptiole of one, although sometimes it may be dispensed with; or, if the in- 
vention be a chemical production, he must furnish samples of the ingredients 
of which his « These should be securely packed, the 
inventor's name marked on them, and sent by express, prepaid. Small mod- 
els, from a distance, can often be sent cheaper by mail. The safest way to 
remit money is by a draft, or postal order, on New York, payable to the or- 
der of Moxy & Co. Persons who live in remote parts of the country can 
usually purchase drafts from their merchants on their New York corres- 
pondents. 





Re-issues. 


A re-ineue is granted to the original patentee, his heirs, or the assignees of 
the entire interest, when, by reason of.an insufficient or defective specifica- 
tion, the original patent is invalid, provided the error has arisen from inad- 
vertence, accident, or mistake, without any fraudulent or deceptive inten- 
tion. 

A patentee may, at bis option, have in his reissue a separate patent tor 
each distinct part of the invention comprehended in his original application, 
by paying the required fee in each case, and complying with the other re- 
quirements of the law, as in original applications. Address Munn & Co. 
Si Park Row, for fall particulars. 


Trademarks. 


Any person or firm domiciled in the United States, or any firm or corpora- 
tion residing in any foreign country where similar privileges are extended 
to citizens of the United States, may register their designs and obtain pro- 
tection. This is very important to manufacturers in this country, and equal- 
ly so to foreigners. For fall particulars address Munn & Co., 37 Park Row, 
New York. 


Design® Patents. 


Foreign 4 sand fi ers, who send goods to this country, may 
secure patents here upon their new patterns, and thus prevent others from 
tabricating or selling the same goods [n this market. 

A patent for a design may be granted to any person, whether citizen or 
alien, tor any new and original design for 4 manufacture, bust, statue, alto- 
relievo, or bas relief; any new and original design for the printing of wool- 
en, silk, cotton, or other fabrics; any new and original impression, orna- 
ment, pattern, print, or pictare, to be printed, painted, cast, or otherwise 
placed on or worked into any article of manafacture. 

Design patents are equally as important to citizens as to foreigners. For 
tall particulars send for pamphiet to Musw & Co., 37 Park Row, New York. 


Rejected Cases, 


Rejected cases, or defective papers, remodeled fur parties who have made 
applications for themselves, or through other agents. Terms moderate. 
Address Muny & Co., stating particulars. 





European Patents, 


Moen € Co. have solicited a larger number ot European Patents than 
any other agency. They hage agents located at London, Paris, Brussels, 
Berlin, and other chief cities. A pamphlet pertaining to foreign patents 
and the cost. of procuring patents in all countries, sent free. 





Mcww & Co. will be happy to see inventors in person, at their office, or to 
advise them by letter. In all cases, they may expect an hones opinion. For 
such consultations, opinion, and advice, no chargeis made. Write plain; 
do not use pencil, nor pale ink; be briet. 

All business committed to our care, and all consultations, sre kept secret 
and strictly confidential 

In ai) matters pertaining to patents, such as conducting interferences, 
procuring extensions, drawing assignments, examinations into the validity 
of patents, ete., special care and attention is given. For information, and for 
pamphlets of instruction and advice, 

Address 


MUNN & CO., 
PUBLISHERS SCIENTIFIC AMERICAK, 
37 Vark Bow, New York, 


OFFICE IN WASHINGTON—Oerner F and 7th streets, opposite 
Patent Utiice. 





ted. The invention consists in applying a coating of thin gutta percha to the 
inner side of every such receptacle. This not only makes the same practic- 
ally airtight, to prevent dust and other impurities from entering, but is also 
injurious to moths, as, by its peculiar odor and exhalations, it is claimed to 
destroy them. 


MACHINE FoR THREADING Botts. —Charles Schneider, of Newark, N. J.— 

This is a screwcutting chuck whieh can be conveniently opened apart after 
a screw thread has been cut, to enable the removal of the finished screw or 
bolt without necessitating the ordinary tedious process of unscrewing. The 
invention consists in making the chuck in sections, which are pivoted to 
sliding pins in such a manner that they can be moved forward, and swung 
apart conveniently after a screw has been cut; whereby considerable time 
in the cutting of bolts and screws is gained, and the expense of their manu- 
facture consequently reduced. 
Buiackrve BoxEs.—Thomas R. Sinclaire, of New York city.—This box 
may be stamped from a single piece of tin or other sheet metal, or made of 
pieces soldered together, as may be deemed advisable or convenient by the 
manufacturer. Instead of making the sides ot the box perpendicular with 
the bottom, and thereby leaving a sharp corner to retain a large portion of 
the blacking, as is the case with the blacking boxes in common use, the 
sides are placed on a level, leaving an angle still, but an angle so obtuse that 
the brush readily reaches the last particle of blacking in the corners. This 
formation is claimed to not only save at least ten per cent of the blacking, 
but to save the brush from injury sustained in forcing it into a sharp corner 
and against the sharp edge of the box, besides a great deal of trouble and 
annoyance to the user. 


Prope.tine PoweRr.—Nathaniel B. Baldwin, of Chicago, Ill.—This is an 
improved apparatus for drawing plows, wagons, reapers, mowers, and other 
machines, and for propelling thrashers and other stationary machinery. It 
is a four wheeled traction engine, the driving wheels of which are turned by 
pivoted levers actuating pawls which engage with ratchets. 


APPARATUS FOR Forcine Liqurips.—Mancelia E. Ogden, of New York 
city.—This invention has for its object to furnish a simple, convenient, and 
effective apparatus for forcing beer, ale, or other liquids out of their casks 
by atmospheric and hydraulic pressure. It consists in a combination of a 
tank with aslide and with pipes and valves, a pivoted lever, connecting rod, 
weighted lever, catch, bent arm, sliding rod, rod, pipe and stop cock pro- 
vided with valve and stop cock, and an air tank provided with stop cocks, 
the whole being constructed in a peculiar manner, the nature of wm, pre- 
cludes detailed description in this place. 


TELEGRAPH INSULATORS. —George W. Kidwell, of Elwood, Ind.—The insu- 
lator is made of glass or other good non-conductor and is divided longitndi- 
nally into two or more parts, and is made tubular for receiving the tele- 
graph wire. There is a groove around the insulator, by means of which the 
insulator is secured in the block by a pin. There is a hollow cavity in the 
flat side of one of the parts of the insulator, and a round projection on the 
other part which fits into thecavity. This is simply for holding the parts of 
the insulator in place, and to aid in adjusting it in the block. There is a slot 
in the block communicating with the insulator hole. This slot allows the 
telegraph wire to be slipped into the hole in the block; the parts of the in- 
sulator are then applied to the wire, thus enclosing it, and then slipped into 
the block on the pole, where the insulator is secured by a pin. By this mode 
of applying an insulator to the wire, it is claimed much valuable time is 
saved in putting up and repairing the wires, and the cost of the insulators is 
greatly reduced. 

Arr Reersters.—Edward A. Tuttle, of Brooklyn, N. Y.—This invention 
relates to improvements in the registers used for regulating the passage of 
air; and it consists in a combination with the slats of a spring or springs in 
such a manner as to retain them in any position as may be required for con- 
trolling the passage of the air. By the employment of these springs, an elas- 
ucity is imparted to the support of the slats by which they are adapted to 
receive slats of different lengths, which is desirable, because they often vary 
in length, though made from the same pattern; but care will be taken to 
have the slats for each register as nearly the same length as possible. The 
said spring plates also afford a means for compensating for variations in the 
thickness of the sides of the frames commonly supporting the journals, which 
also often occur in casting, thereby obviating the necessity of fitting them, 
as they have hadto be heretotore. The said arrangement is highly desirable 
over registers of railroad cars, to prevent them from rattling, as well as to 
hold them from turning. 

Drroutne PLow.—Henary D. Williams, Fairview, lowa.—The construction 
of this plow enables the draw bar to be so adjusted as to draw the hi 
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Evectric LINING ror Sares.—Edwin Holmes, of Brooklyn, N. Y. and 
Henry C. Roome, of Jersey City, N. J.—This invention relates to an im- 
proved method of applying eiectric alarm apparatus to safes, vaults, and 
other structures, with the view to greater efficiency of action and simpler 
mode of application. The method heretofore employed has been to apply a 
lining connected with the electric apparatus directly to the inside of the safe 
or vaults. Wheneversuch a safe or vault is attacked by burglars; it is in- 
jured or destroyed before the lining is reached and the alarm given. To 
remedy this defect the inventor builds, around the structure to be cuarded, 
an exterior case, to which a lining, which may consist either of metallic 
sheets or a network of wires, is applied, and which constitutes an exterior 
electrical burglar proof safe of itself,so that if any attempt be made to 
enter by cutting, drilling, or breaking through, an alarm will be sounded 
before the structure guarded is itself reached. 


APPARATUS FoR FILTERING LIQUIDS. —Thomas R. Sinclaire, of New York 
city.—The object of this invention is to overcome some difficulties which 
have been met with in the use of the filtering apparatus for which letters 
patent of the United States were granted to the same inventor, dated April 
27, 1869, and Jujy 6, 1869. It consists in a perforated tube or receiver within 
the filtering vessel, of conical or other form, connected with the bottom o1 
the vessel and extending upward therefrom, consisting of perforated metal, 
wire gauze, and textile or fibrous material, or their equivalents, the same 
being surrounded by the charcoal or filtering material. The filtering vessel 
may be of any suitable size and form,.provided with a conical or oval top or 
cover, with a ring or eye for lifting and handling thesame. A flange is formed 
around the rim of the vessel. The cover is so securely confined to the vessel 
by bolts, that the connection will allow liquids to be filtered under pressure. 
The filtering vessel is filled, or nearly filled, with charcoal or other filtering 
material for clarifying and purifying liquids. Charcoal is usually employed. 
In filtering under pressure on the old plan, or without an interior perforated 
receiving tube or its equivalent, more or less of the liquid, it has been found, 
will force its way between the charcoal and the side of the vessel, or through 
channels in the coal itself, and will consequently be but partially filtered or 
clarified, thus rendering the whole operation imperfect and unsatisfactory. 
By the introduction of the receiving tube all the liquid is compelled to pass 
and to be regularly distributed through thé body of the filtering raterial 
and into the perforated tube through the coverings thereof, by which opera- 
tion all the liquid is thoroughly filtered and purified. 


Honey Boxes ror Bes Htves.—Elliery Channing Lewis, of Glasgow, Mo.— 
This invention has for its object to improve the construction of honey boxes 
80 as better to adapt them for use, both in connection with the hives and in 
sending the honey to market; and it consists in a construction of the boxes 
whereby any box of the series may be removed without disturbing the other 
boxes, and replaced by a new box; or the honey may be removed and the 
same box put back in its place. Hexagonal honey boxes are made with 
slots in their lower sides and with slots in their upper sides to adapt them 
for use in connection with each other and with a bee hive. The hexagonal 
boxes are made with their lower sides movable and secured to the ends of 
said boxes. The boxes are provided with cross slots formed in the upper 
angle. 


BRIDLE Bits.—Albert Vanauken, of Ludlowville, N. Y.—This invention 
relates to hollow bridle bits, perforated to allow a melted substance to ex- 
ude therethrough. The mouth piece is made hollow to receive the medi- 
cine, and has a number of small perforations formed through its side through 
which the dissolved medicine or the vapor of the medicine may escape into 
the horse’s mouth. The mouth piece is plugged by metallic screw plugs 
which carry the rings. 


Luyk Jorts For Watou Cuarns. —Charles B. Charpenter,of North Brattle - 
borough, Mass.—This invention has for its object to furnish an improved 
joint for connecting the links of watch chains, watch guards, etc. It con- 
sists in a Joint formed by combining two rings with each other and with the 
end of the adjacent links, which construction gives the necessary flexibility 
to the chain and produces a chain strong, durable, and substantial, and, at 
the same time, neat and elegant in appearance. 


AGRICULTURAL BoILER.—John Murdock, of South Carver, Mass.—This 
improvement in boiler furnaces consists in combining therewith a damper 
tor direct draught, wherein the heat is carried completely around the kettie 
in one united flue. The advantage of the improvement is that the damper 
is enabled to give a much larger opening where the upper portion of th 

kettle becomes heated, while opening directly into the smoke pipe; and 
closing the flue around the kettle, all circulation is effectually arrested. By 
the arrangement of discharge orifice and damper a direct draught is given 
to the furnace in starting a fire. The heat may be regulated as may be re- 
quired by the contents of the boiler, as damage is frequently caused by al- 
lowing the full heat of the furnace to pass up around the boiler when the 
boiling is nearly or quite contpleted. 


APPLE CorER.—Stephen C. Collins, of Oregon, Mo.—This invention re- 
lates to a new, simple tool for coring apples, consisting only of a handle 
and a trough shaped conical cutting blade, which is adapted to core apples 
of larger or smaller size. 


BEDsTEAD FasTENINGS.—Thomas W. Moore, of New York city, assignor 
to Frances N. Moore, of same place.—The object of this invention is to fur- 
nish a cheap, strong, and durable bed fastening. It consists in a flanged me- 
tallic angular tenon attached to the bed rail in combination with an 
angular mortise in the bedpost, the construction and arrangement of the 
tenon, the holding flanges entirely upon one side of the tenon, and the 
bearing surface of the wood entirely on one side of the mortise, thus making 
the fastening secure and durable. The mortise in the post is made by boring 





forward in a straight line, or to cause it to move to the right or left to pass 
obstructions, or change the direction of the ditch without its being neces- 
sary to change the position of the capstan for that purpose. While the na- 
ture of the invention precludes a more detailed description of parts, we 
may say something further relative to the merits of the invention. It ap- 
pears to us to be well adapted to the purpose, in that it can be made as 
strong and durable as may be desired, there being no complications intro- 
duced likely to get out of repair. The draft strain upon the cutters is sup- 
ported and the whole mavhine bound together by a metallic strap or band. 
The mold board is so elongated as to act with efficiency in throwing out the 
earth to the proper distance from the ditch. A shoe gages the depth of the 
cutting, the whole forming a very compact, solid and easily manipulated im- 
plement. 


MECHANICAL MOVEMENT. —William F. Jones, of Easton, Kansas, —This in- 
vention relates to a new and useful improver:zen. in a mechanical apparatus 
for imparting power and motion by means of horse or other motive power 
applied thereto for operating tools or machinery. A driving face wheel is 
made to revolve on a horizontal arm ofa vertical stand. A spider, consist- 
ing of four, more or less, tubuler arms, is attached to the stand. Pinion 
wheels, with which the driving gear wheel meshes, are employed, equidis- 
tant from each other on the face of the wheel. A shaft passes entirely 
through the spider. One of the pinions may be made fast on this shaft, so 
that the shaft will revolve, and the other pinion may be loose and revolve 
on the shaft. In the former case motion may be taken from the end of the 
shaft; but in case one or both of the pinions revolve on this shaft, they may 
have a socket hub, or center, so constructed as to couple and impart power 
and motion to other mechanism or tools for any purpose which may be re- 
quired. Motionsin reverse directions may be obtained either for convey- 
ing power and motion, or turning augers, drills, or other tools. The pin- 
ions, one or more, may have socket hubs for the introduction of coupling- 
bars or tools, as may be desired. 


Bee Hive.—Sandy 8. Collins and Hiram Senseman, of Tremont, Ohio. -— 


a round hole, inclining inward, and then cutting a slot to it from the outside 
to fit the plate of the tenon so as to leave the bearing surface all on one side 
of the slot. 


Music STAND.—Willard C. James, of Fishersville, N. H.—This invention 
relates to improvements in music stands; and it consists in a novei arrange- 
ment of the rack and legs for being inclosed in a tubular support, adapted 
to be used as a walking cane,so that it may be more easily carried from 
place to place than the ordinary racks. 


S-zam Govetnor.—George W. Clark, of Council Bluffs, lowa.—This in- 
vention ists in the application to the ordinary governor of a weight, to 
be moved towards or from the fulcrum areinforcement to the balls to 
assist in moving the valve, and apparatus for shifting the weight, said appa- 
ratus being actuated in one direction by the steam and in the other by 
gravity or a spring, to move the ball one way as the pressure increases, and 
the other way as it falls. We would be glad to describe more at length 
this ingenious device, but we could not make its action clear without the 
aid ofengravings. We judge it constitutes a very sensitive governor with- 
out much complication. 





Water Merer.—Camille Campeaux, New York city.—This invention re- 
lates to a new instrument for measuring the quantity of water or other 
fluid passing through it and recording the measurement thus taken. The 
invention consists in a new arrangement of parts, whereby a float is caused 
to alternately open and shut a valve and impart intermittent rotation to a 
recording gear. The nature of the device precludes detailed description in 
this place. 

Corn PLANTER.—Bendlx Ingebrigtson, of Cambridge, Wis.—This inven 
tion relates solely to certain improvements in the dropping gear of corn 
planters, whereby the seed is deposited in the drills or hill formed by mark- 
ers in an accurate and uniform manner. 

REFRIGERATOR.—James W. Fisher, of Islip, N. Y.—This invention has for 
its object to furnish an improved refrigerator which shall be simple in con- 
struction, convenient in use, and at the same time strong, durable, and not 





This improvement provides a double bottom to hives for the r tion of 
the droppings of the bees, and, by a peculiar device, to serve as a moth 
trap. Other features are the strengthening of the comb frames, provision 
for the ventilation of the hive, for the protection to the bees while inserting 
the comb frames, for the convenient inspection of the honey boxes, pre- 
vention of damp in the hives, etc. , etc. 

ANIm™AL Trap.—Nathan 8. Howell, of Tualatin, Oregon.—This invention 
consists in the arrangement of a trap having two pivoted toothed jaws, 
which catch and hold the animals by their bodies, the taws being actuated 


Hable to get out of order; and it consists in the construction and arrange- 
ment of various parts which cannot be described without diagrams, but 
which together form a very convenient and neat design for the purpose in- 
tended. 


FasTENING For Winpow Biinps.—Isaac Amos, Belair, Md.—This inven- 
tion consists in a peculiar construction of pintle for the lower hinge of a 
blind, whereby the blind is locked and unlocked by sliding the said pintle 
up and down. The blinds may also be swung open or closed by aid of the 








like the jaws of the ordinary double steel trap. 


device. 
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BALANCED VALVE FoR STEAM ENGINE.—David W. Huntington and Wil- 
liam A. Hempstead, South Coventry, Conn.—This invention consists in a 
plate covering a slide valve having a vertical exhaust discharge opening 
through it, which plate, also having an opening for the exhaust, is provided 
with a hollow cylinder extending up into another cylinder in the top of the 
steam chest, in which it fits steam tight, which cylinder prevents the action 
of the down pressure upon a portion of the plate nearly as large as that un- 
der the plate open to the atmosphere, so that there is only a slight prepon- 
derating downward pressure, merely sufficient to keep the joint of said plate 
with the top of the valve tight. As this cylinder on the said plate is liable to 
bind in the cylinder of the steam chest, in which it must fit steam tight’ and 
thus not always rest on the valve with sufficient pressure, a bar or rod is ap- 
plied to it, having a slight forward and backward motion to oscillate said 
plate and prevent it from sticking in the cylinder of the valve chest. 


Bee Hrve.—Martin R. Sanders, Cambria Township, Pa.—This hive is of 
a rectangular form, and provided with a hinged bottom having supports or 
feet and a side door, with a removable glass panel, to permit easy and safe 
inspection of the operations of the bees at all times. Ventilating apertures 
are formed in the bottom and side of the hive, respectively, and closed by 
pivoted buttons, which are imperforate at one end and provided with wire 
gauze in the perforation of the other. The gauze affords yentilation, while 
preventing entrance of vermin into the hive. The door for closing the m in 
bee entrance is attached to the side of the hive by screws working in slots, 
and notches are formed in the side of the slots to adapt the door to be sup- 
ported on the screws. The lower edge of the hive is beveled, to allow the 
bees to work all around the edge, and leave no space for worms or other 
vermin to find alodgment. The door is provided with vertical grooves in 
its side edges corresponding to beads on the hive. Thus a perfectly vermin 
proof joint is formed, as well as one calculated to keep out moisture, etc. 
The comb frames have a bottom bar and transverse middle bar, to form 
supports for the comb, so that it will not be liable to break down when be- 
ing removed or transported from place to place. They are supported at the 
back of the hive on fixed cleats or bars, fitting in notches, and at the front 
by wire hooks. Drawers for surplus honey are arranged to slide into the 
upper compartments of the hive, and provided with removable glass fronts. 
When it is desired to remove one of the boxes, it is only necessary to open 
the glass front, and thus allow the cold air to pass in, which has the effect of 
immediately driving the bees into the lower part of the hive. Similarly, by 
removing the glass panel of the door, the bees will be forced into the boxes, 
and the comb frames may be manipulated with safety. The door is made 
in two parts—the upper to close the box, and the lower to close the comb 
frame compartment. 


BorTLe STopprEer.—Wendell Wright, of Phenicia, New York.—The object 
of this invention is to provide a stopper for bottles, jars, jugs, etc., which 
may be inserted and withdrawn an indefinite number of times without injury. 
and which shall be homogeneous in its texture, and uniform as regards its 
elasticity. It consists in making the stopper of a block of wood, provided 
with a deep annular groove, by which the euter bearing surface of the stop- 
per forms a ring, more or less elastic and flexible, according to its thickness 
and the nature of the wood. ‘These stoppers are very cheaply made, and 
it is claimed, may be used over and over again without the least injury, 
besides being superior as stoppers to the ordinary corks used for that pur- 
pose. 


Piston Pacxtne. —Herschel P. McVarroll, of Pittsburgh, Pa. —This inven- 
tion relates to the use of a continuously self acting expansion spring within 
the ordinary packing spring of a steam engine or pump piston, and to a new 
arrangement of interior steady pins. One of the heads has a projecting ring, 
against which the other head rests. Between this ring and the packing 
spring is interposed a coiled spring, which bears with constant pressure 
against the packing spring, and counteracts the contracting efforts of the 
same. The power of the springs will always be balanced, for the latter be- 
comes weaker as the former is enlarged, and consequently also weakened. 
In this manner an equal pressure on all points of the packing spring is sus- 
tained. To the inner side of the ring is secured a series of springs, which 
are by jointed links connected with radial steady pins. These pins fit 
through the ring, and bear, by the power of the springs, against the inner 
face of the coiled spring. The pins serve to steady the coiled spring and 
make it act unitormly against the packing spring. 

Beut Pvr..—Amos L. Swan, of Cherry Valley, N. Y.—This invention re- 
lates to a new arrangement of levers constituting a bell pull; and has for its 
object, by the improved combination, to insure reliable action under a short 
motion ofthe pull. By pulling on the knob, levers will be swung 80 as to 
carry another lever down, and cause it to pull on the wire that leads to the 
bell. A short motion of the knob will suffice to produce a complete swing 
of the latter lever, and insure the desired disturbance of bell or stroke of 
clapper. On being let go, the knob will, by the power of a spring, be drawn 
in again and all parts brought back to their normal position. 


CONSTRUCTION OF ARncHES.—Frank Alsip, of North McGregor, lowa. —This 
invention relates to an important improvement in brick arches, whereby 
such articles are made to sustain a greater weight, and are more durable 
than when built in the ordinary manner. It consists in a bearer of metal or 
other suitable material, supported on the cap piece of the column, and in a 
cross piece, by which arrangement the wall is sustained by the bearer and 
column, and the arches are relieved of the greater portion of its weight. The 
caps may be made in proportion to the size of the column, as the arches 
may be made much lighter, while the thrust of the arches is mach dimin- 
ished. 

Cuven DasuEeR.—William C. Broyhill and William D. Sperry, of Tremont, 
Il.—This invention has for its object to provide farmers and dairymen with 
an improved churn dasher, which shall be capable of completing the opera- 
tion of churning more quickly, and also better adapted for use in gathering 
the butter than others of its class. To this end the under side of the radial dash- 
er blades are grooved, made of wedge form in cross section, and set at an in- 
clination of about thirty degrees to a vertical rotating shaft. The agitation 
produced by the revolving of the shaft, thus bladed, in the cream soon breaks 
the globules of butter and completes the process of churning. In churning 
the dasher is turned so as to raise the cream. In gathering the butter, after 
the process of churning is completed, the dash is turned in the opposite 
direction. 

Prez Tones.—James Stratton, of New Haven, Connecticut.—The griping 
levers of the pipe tongs, instead of having a steel face made fast to the short 
jaw, a8 now practiced, has a circular plate or disk, (preferably of steel) 
attached to the bottom of jaw, 8o that it cannot escape therefrom or change 
its relative position to the upper jaw; but, also, so that it can move on its 
axial center, and thus continually present a varying surface for wear. In 
this manner the whole ofthe belt of coatact surface near the edge will wear 
down together. The top surface is then simply ground down to a plane face, 
and this is performed again and again until the whole circular plate or disk 
is worn out and utilized. 


MACHINE FoR CUTTING BooT AND SHOE Cov NTERS.—Sylvanus C. Phinney, 
of Stoughton, Mass., assignor to 8. C. Phinney and J. C. Phinney, of same 
place.—The object of this invention is to furnish a machine for dividing 
leather, or for cutting it into s for boots and shoes without waste. 
It consists in the mode of adjusting a knife, feed rolls, and gage, and in the 
arrangement of thesame in relation to each other; through which a ma- 
chine is produced, which, it is claimed, divides leather into in a 





LaYine 
self and Tobias New, of same place, has patented a new and useful improve- 
ment in laying tile. This improvement, in laying tile in vestibules, halls, 
and other apartments, consists in the use of a continuous stone bed or floor 
above the foundation and “ gage mortar,” which prevents the tile from being 
affected by the shrinking, swelling, and warping of the wood foundation 
beneath. This tile flooring is.supported, first, by the foundation timbers or 
joiste, which rest in the walls of the building. On these timbers « flooring 
of boards or planks is placed. To prevent warping the wood floor is made 
of narrow pieces, placed so that they may swell without crow Jing each other. 
A layer of gaged mortar rests upon the floor, upon which the tile floor is 
usually placed. This layer of mortar (as tile floors are ordinarily laid) is 
more or less disturbed by the swelling and warping of the wood floor beneath, 
and, as a natural , the tile b loosened and uneven, and 
frequent repairs are necessary. As a remedy for these very serious evils, 

ti floor, posed of marble slabs or of stone (either natural or 
artificial) is embedded in the gaged mortar. Upon this stone floor a layer 
of plaster of Paris or other suitable cement is spread sufficiently thick to 
form a level surface. Upon this the tile floor ts laid, the tile being bedded 
down so that the upper surface will present a perfectly level plane. The tile 
floorsupported in this manner will not be affected by the swelling, shrink- 
ing, or warping of the wood beneath. The pieces of tile are ted to 











Patents. 
Did patentees realize the tact that their ventions are likely to be more 
productive of profit during the seven years of extension than the first 
full term tor which their patents were granted, we think more would avail 
themselves of the extension privilege. Patents granted prior to 1861 may be 
extended fo: seven years, tor the benefit of the inventor,or of hia heirs in case 
ef the decease of the former, by due application to the Patent OMee, ninety 
days before the termination of the patent. The extended time inures to 
the benefit of the inventor, the assiynees under the first term having no 
rights under the extension, except bv special agreement. The Government 
fee for an extension is $100, and itis neceasary that good professional service 
be obtained to conduct the busine .s before the Patent Office. Full informa- 
tion as to extensions may be had . y addressing 
MUNN & CO., 37 Park Rew, 








Foreign Patents, 

The population of Great Britain is 31,000,000; of France, $7,000,000 Bel- 
gium, 5,000,000; Austria, 36,000,000; Prussia, 40,000,000; and Rassia, 70,000,000. 
Patents may be secured by American citizens in all of these countries. 
Now is the time, while business is dull at home, to take advantage of these 
immense foreign fields. Mechanical improvements of all kinds are always 





the stone floor; and the adhesion of the stone floor to the gaged mortar in 
which it is embedded being perfect, it is claimed all objection to the floors 
laid above wood supports is obviated. By the use of the stone floor, a per- 
manent sidewalk or an area may be laid out of doors as well as indoors. 


Harrow. —Elial 8. Herrington, of Emmett, Ohio.—This invention has for 
its object to furnish an improved machine for harrowing the ground, break- 
ing up the lumps and clods and leveling off the ground, leaving it light, 
smooth, and level; the harrow frame is made triangular in form and in two 
equal parts, which are hinged to each other at the forward and rear parts of 
the central short longitudinal or line bars by double jointed hinges. This 
conscruction enables the two parts of the fréme to be turned into a vertical 
position, so that it may be drawn upon the central bars when passing from 
place to place, or whenever it is desired that the harrow should not operate 
upon the ground. The harrow teeth are attached to the frame in the ordi- 
nary manner, exeept that the two teeth attached to the rear parts of the 
central or line bars are made longer than the other teeth, to take a firmer 
hold upon the ground. A box, open upon its,upper side, has its ends in- 
clined, so that it may fit into the space between the rear parts ofthe inclined 
or outer side bars of the triangular frame. To the forward parts of the ends 
of this box are pivoted the ends of a bail, the middle part of which is connect- 
ed with the rear hinge, or with the rear part of the said frame by a short rod 
orchain. Two boxes placed in the rear of this box, the ends of the forward 
one being connected with the ends of the first box by short rods or chains, 
and the ends of the rear one of which are connected with the ends of the 
other one by short rods. To one of the boxes, preferably the middle one, is 
attached a seat for the driver. If desired, the boxes may be weighted with 
stones or other heavy material when additional weight may be required for 
breaking the clods and leveling the ground. 


REtw anp Sarr Suprort.—James P. Crutcher and Thomas Y. Van- 
cleave, of Connersville, Tenn. —This invention consists in a new line sup- 
porter applied to buggy shafts or carriage poles, so that it will also serve to 
support the rear ends of such shafts or poles, when detached from their 
vehicles, on the animals’ backs and preserve them from injury. 


Comprnep CLoTurs Dryer AND AwninG.—Charles E. Hyde, Oswego, N. 
Y.—This invention in the of a frame with an awning 
which latter can be used either in connection with cords stretched on the 
frame for the purpose of forming a clothes dryer, protected by the awning 
from rain, or may be used without the cords, simply as a tent. 


FASTENING FoR Corrveatep Roorrve.—John C. Wands, Nashville, 
Tenn.—This invention relates to a device for fastening together sheets of 
corrugated roofing by means ot a Z shaped clamp into whose angles the 
edges of the upper and lower sheets are passed, the same being thereby pre- 
vented from springing apart. 


CARRIAGE SzaT JotnT.—John A. Hanna, Belair, Md.—The invention con- 
sists in forming swells or extensions on each side of the joint so as to pro- 
duce large planes for bearing surfaces and thus secure the shoulders from 
being staved up; also in a flap that automatically removes the dress and 
prevents it from being caught. 

Ciorugs WasHer.—David P_ Salouff, Milton, Pa.—This invention relates 
to a washer intended to go inside a wash boiler and to support the clothes 
to be washed, holding them above the water, and provided with a pipe hav- 
ing a rose head through which water is forced by the steam pressure, falling 
from the rose heads in jets on all parts of the clothes, 


CLoTHEs Wasner.—David B. Sulouff, Milton, Pa. —This invention relates 
to a washer intended to go inside a wash boiler and to support the clothes 
to be washed, holding them above the water, and provided with pipes, one 
at each end, having rose heads through which water is forced by steam 
pressure, falling from the rose head in Jj ets on all parts of the clothes. 
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Sasn FasTener.—John C. Hanna, Rossville, lowa.—This invention con- 
sists of a device formed of two plates pointed together like a butt hinge, 
one of which plates is to be let into the side of a window sash, the hinge 
being placed next to the casing; the other plate being free and provided 
with aright angle flange at its upper or lower end, which flange, when the 
free plate is turned back against the casing, enters one of several slots, and 
thus fastens the window. 


Corton Press.—Charles J. Beasley, Petersburg, Va.—This invention re- 
lates to that class of presses whieh employ two followers, one moving up- 
wards and the other downwards. The invention consists in the combina- 
tion of two such followers, in such a manner that the lower one in rising 
draws down the upper one part of the way, and when descending raises 
the upper one. It also consists in the construction and arrange- 
ment of a lever for operating the shaft on which are mounted the cords 
for adjusting the followers. And it finally consists in the combination with 
said shaft of a horse power for drawing the followers together when it is 
preferable that the other apparatus for doing the same thing should not be 
used. 


STEAM AND WaTER InsEcTOR.—Samuel 8. Jamison, Jr., Saltsburg, Pa. — 
This invention relates to the steam injector used for filling boilers with 
water, and it consists in a double conical piece of metal placed within and 
length wise of the conducting pipe of the instrument, in front of the steam 
and water supply pipes, an annular space being left between said conical 
piece and its inclosing pipe for the passage of water to the boiler, the object 
of the conical piece being to more thoroughly commingle the steam and 
water tlran would otherwise be done, and, consequently to more rapidly and 
completely condense the steam. 


Bueey Reacn.—John Clinton Hillsabeck, of Montovallo, Mo.—This in- 
vention consists in the provision of certain attachments to buggy reaches 
whereby a degree of flexibility is given to the vehicle which preserves it 
from damage, and by which the sudden jerks given to the body by rigid 
running gear are avoided. The improvement allows either wheel to pass 
through a hole or over an obstruction without, it is claimed, straining either 
the axle or any other part of the running gear. 








most perfect and satisfactory manner, effecting a very great saving in mate- 
rial as well as in time. 

FountTatn.—Henry H. Sawwell, of Randolph, N. Y.—This consists of two 
inclosed chambers and two open pans so connected together by pipes that, 
when one of the chambers is filled with water, the transfer of the water 
from the one to the other causes ajet to be projected upwards which will 
be continued until all the water is thus transferred. The fountain thus 
constructed is portable and suitable for conservatories, etc. 


Lirtine Jacx.—Arthur A. Davis, of Clark’s Green, Pa.—This invention 
relates to a new and useful improvement in jacks for lifting carriages, wag- 
ons, and other vehicles and articles. When it is desired to drop or lower the 
lifting bar quickly, a lever is raised higher than is required in lifting, when 
th e end of the lever between cams strikes a lug on an upper catch, and re- 
leases the catch from the friction with the bar, and at the same time the toes 

of the cams strike the outer end of the lower catch plate and release that 





APPLICATIONS FOR EXTENSION OF PATENTS, 

Splice For Jornts For Rart Roap Raris.—John H. Norris and Edward 
W. Scudder, Trenton, N. J., executors of Mark Fisher, deceased, have peti- 
tioned for an extension of the above patent. Day of hearing, Feb. 21, 1872. 

ConTinvovus MEeTaLlic LaTuine.—Birdsall Cornell, New York city, has 
petitioned for an extension of the above patent. Day of hearing, Feb. 14, 1872. 

Corton Grty.—Benjamin David Gullett, Amite, La., has petitioned for an 
extension of the above patent. Day of hearing, Feb. 7, 1872. 
SHOVEL PLOW AND CULTIVATOR.—Paul Dennis, Schuylersville, N. Y., has 
petitioned for an extension of the above patent. Day of hearing, Feb. 7, 1872. 
SHoz Pee Macurne.—Abijah Woodward, Keene, N. H., has petitioned for 
an extension of the above patent. Day of hearing, February 7, 1872. 


in a dim Europe. There will never be a better time than the present 
to take patents abroad. We have reliable with the 
principal capitals of Europe. A large share of all the patents secured 
n toreign countries by Americans are obtained through our Agency. Ad- 
dress Munn & Co., 37 Park Row, New York. Circulars with full intorme- 
tion on foreign patents. furnished free. 
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A sketch from the model or drawin?, relating to such portion of a machine 
asthe Claim covers, from sel 
upward, but usually at the price above-named. 

The full Specification of any patent issued since Nov. W, 1866 at which ime 
the Patent Office commenced printing them, ......44.-..0s00++000+0.1°RE 

Oficial Copies of Drawings of any patent issued since 1836, we can suppiy 
at a reasonable cost, the price depending upon the amount of iabor 
involved and the number of views. 

Full information as to price af drawings in each case, may be had by 
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Szwine Macutne.—Charles F. Bosworth, Milford, Conn. , has petitioned 





catch from the bar, when the bar drops by ite own gravity. 


for an extension of the above patent. Day of hearing, April 4, 1872. 
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lished. It yous into all the States and Territories, and is 
read in all the princ-pal Ubravries and reading-rooms of 
the world. We invite the attention of those who wish to 
make their business known to the annexed rates. A busi- 
nese man wants something more than to see his adver- 
tisement in a printed newspaper. He wanta circulation. 
Lf SHOWERS coat par Ens to ateartes S Opeper Wf 

three th circulation, t is worth $2.3 ver line to 
advertise in one of thirty thousand. 

RATES OF ADVERTISING. 
Back Page - « - - $1°00 a line, 
inside Page - « - 75 cents a line 
for each insertion, 

Engracings may head advertisements at the same rate per 

uxe, by measurement, as the letter-preas. 








COLO 





Ke. 








AT ENT Emery Grinders, Twist Drills, 








Four Hundred Engravings of Flowers, Plants 
and Vegetables, with Descriptions, and TWO 

RED PLATES. 

Plans for making Walks, Lawns, Gardens, 

The handsomest and best Floral 

Guide in the World. 


Srientific American. 


St. Louis, ‘Mo. 


121 367.—Ga wall, Hod 
Sane ging, StL Washington, D. C. 


121,368:—INnsuLATOR.—M. Y. 
= ,369.—Sewine MAcHInE.—J. O. — De Witt Co.,Il. 
21,370.—Wasu BorterR.—M. C. Hub Troy, N. Y. 
131 371.—Drier, Eto.—C. E. Hyde, Oswego, N. Y. 
121,372.—Pire Wrencu.—t. A. Hyle, Shamburg, Pa. 
121,373.—Gu1px.—S. Ide, Medina, N. Y. 
121,374.—Iron GrrpER.—P. H. Jackson, New York city. 
121,375.—ComPounp.—@. Jiiger, Indianapolis, Ind. 
121,376.—InsecTor.—S. 8. Jamison, Jr., Saltsbur, rg, Pe. 
121,377.—TurasHER,—F, P. Jaquith, Hoosick Falls, N 
121,378.—Wacon.—J. Jenkins, cay 
121,379.—D1eeER,—M. Johnson, T ree Rivers, Mich. 
121,380.—MonuMENT.—F, M. Jones, Independence, Mich. 
121,381. —CULTIVATOR.—W. T. Jordan, Newman, Ga. 
121,382.—PLow.—H. M. Keith, Commerce, Mich. 
121,383.—PLatine.—N. 8. Keith. New York city. 
121,384.—Corn PrexEr, ETc.—S. R. Kenyon, Greenville,R. I. 
121,385.—Furnace.—W. 8. Keys, A. Arents, Eureka, Nev. 
121,386.—Ho1st.—T, Krausch, New York city. 
121,387.—Mar Housr.—T. Krausch, New York city. 
121,388.—ENGINE, ETC.—O. P. Lewis, Cincinnati, Ohio. 
121,389.—Ro.Liine LEATHER.—N., Linsley, Lena, Ill. 
121,390.—Mortor.—J. R. Lomas, New Haven, Conn. 
121,391—Heap Dress.—L. E. Love, New York city. 
121,392.—Winp WHEEL.—G. Mabie, Dixon, Ill. 
121,393.— W HIFFLETREE.—W. J. McMaster, Dixmont, Pa. 
121,394.—BuRNER.—R. 8. Merrill, Boston, Mass. 
121,395.—BorLEr.—J. H. Mills, Boston, Mass. 
121,396.—Sawrr.—J. K. Milnor, Baltimore, Md. 
121,397.—PAVEMENT, ETC.—G. H. Moore, Norwich, Conn. 
121,398.—Furnace.—T. H. Moore, Alexandria, Va. 
121,399.—Srice Box, rtc.—B. Morahan, Brooklyn, N. Y. 
121,400.—Suor Brypine.—C. E. Morrill, Deering, Me. 
121,401.—EscaPEMENT.—D. J. Mozart, New York city. 
121,402.—Icz.—A. Muhl, San Antonia, Texas. 
121,408—Waaon.—W..A. Nichols, Zionsville, Ind. 
121,404.—DrvyzEr.—R. L. Normando, Higginville, N. Y. 
121,405.—BuLt.—M. Olmstead, Alum Creek, Tex. 
121,406.—PLANE.—S, W. Palmer, E.G: Storke, Auburn, N, Y. 
121,407.—CapsuLine.—J. Paterson, Edinburgh, N. B. 
121,408.—PreEss.—W. H. H. Peairs, Olathe, 
121,409.—W acon.—J. D. Pettit, Rochester, Ind. 
121,410.—Gr_p1ne.—H. Petrie, Chicago, Il. 
121,411.—Pu..ey.—E. W. Phel °. Elizabeth, N. J. 
121,412.—Fruit Box.—S. W. Phelps, eeneeeny Ohio. 
121,413.—CuutTEr.—W. E. Phelps j  Ameery Ill. 
121,414—Hemp DrawErR.—G. W. ’ Pittman, Dartmouth, Can. 
121,415.—F Lock CurTer.—J. Pitts, Millville, Mass., R. Ald- 
rich, Slatersville, R. I., E. T. Marble, Worcester, Mass. 
121,416. —WHITE LEAD, ETC.J. B.Pollock,Port Richmond,N.Y. 
121,417.—LATHE.—A. Pries, H. Arnd, St. Louis, Mo. . 
121,418.—GaGE.—W. Race, 8. D. Hooper, Lockport, N. Y. 
121,419.—Swrrcu Stanp.—E. F. Reynolds, St. Joseph, Mo. 
121 "420. —ScaLE BEam.—W. W. Reynolds, Brandon, Vt. 
121,421.—Snre.v.—H. Rieger, Beaufort, N. C. 
121,422 —Furnace.—J. M. Roberts, Burlin nm, N. J. 
121,428.—F arr LEapER.—A. W. Robinson, Providence, R. I. 
121,424.—Frecp RoLuEr.—A. Rogers, Freeport, Ii. 
121,425.—Not issued. 
121,426.—BorLeR.—J. Shand, London, England. 
121,427.—EneInE.—L. D. B. Shaw, Boston, Mass. 
121,428.—Tones.—E. R. Shepard, Binghamton, N. Y. 
121,429.—HypranT.—J. Small, Washington, D. C. 
121,430.—Favucet.—A. D. Smith, Grafton, O. 
121,431.—Stram Rop.—E. J. Smith, Washington, D. C. 
12',432.—CoLumn.—F. H. Smith, Baltimore, Md. 
121 '433.—STove. —A, Spitzmiller, Buffalo, N.Y. 
121,434.—MasHer, Etc.—H., P. Stichter, Pottsville, Pa. 
121.435.—ScREW Cap, ETC.—J. H. Stone, Hamilton, C. W. 
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121 ‘488. Recon. all Cc. Wands Nashville, Tenn. 


121,439.—CuLtIvaTor.—W. M. Watkins, Talcott, Va. 
121,440.—Breast Pin.—A. Weiller, New York city. 
121,441.—Moror.—J. H. and R. W. Welch, patel D.C, 
121 442. —GATE.—J. A. Wood, Crosswicks, N. 
121 443. —Rouis.—J. V. Woodhouse, Mine La Bas: Mo. 
121,444.—Hotper.—J . T. Woods, E. H. Leseman, Toledo, O. 
121,445.—SEDIMENT CoOLLECTOR.—A. Zipser, Biala, Austria. 
121,446.—OvEersHoE.—A. O. Bourn, Providence, R. I 


REISSUES. 


4,645. REFRIGERATOR, —A. Fuller, L. P. Reichert, Buffalo, 
N. ¥.—Patent No. be dated February 25, 1868. 
4,646.—PRINTING PRESS.—M . Gally, Rochester, N. Y.--Pat- 
No. 97,185, dated November 28, 1869. 

Ww. V. Gibbs, Canton, O.—Pat- 
ent No. %5,408, dated March 10, 


4,648. —WAnS Box.—J. B. Slawson, N New York city.—Patent 
No. 106,005, dated July 5. 
4,649.—Corps.—J. Turner, Norwich, I. E. Palmer, Montville, 


Conn. Pre 4 No. 38,190, dated A: ril 14, 1868; 188 N 
of pril 14, reissue 0. 3,345, 


4,650. Can. —O, 8. Chomp, Grand | Bapide, Mich.—Patent No, 
18,904, dated September 12, 1871 
4,651 Division A.—BROILER.—D. E. aor Elmira, N. Y.— 


‘atent No. 106,210, dated A’ 
4,652. —Division B.—BRomw_ER.— .s ‘Roe, Elmira, N. Y.— 

Patent No. 106,210, dated Augo st 9 , 
4,653.—FLUTER.—S. G. Cabell, Quincy, Iil.—Patent No. 83,924, 


dated November 10, 1868. 


DESIGNS. 


5,379.—CarPET.—J. Barrett, New York city. 
5,880.—CARPET.—A., Beck, Phila., Pa, 

5,881 to 5,389.—Carrers.—R. R, Cam bell, — Mass, 
5,390 & 5,391.—Carpets.—-A. Heald, Phila., 
5,392.—CaRrreT.—O, Heinigke, New York diy, 

5,393.—O1L CLoTtu.—J. Patefson, Elizabeth, 

5,394 & 5,395.—Stroves.—R. Scorer, R, Ham, Trey, N. Y, 


TRADE MARES. 


553.—CoFFEE.—J. Ashcroft, Brooklyn, N, Y. 
554.—MEDICcINE.—Cloud, Akin & Co,, cate Ind. 
sy —Soap.—W. Dreydo |, ; ae 

556.—PLAYING CARDS.— r, New York city. 
557.— HYDROCARBON OIL. a 8. awe’ J. Merrill, ges »Mags, 
558 & 559.—Tornacco.—C. R. Messin r, ea 
560.—Gin.—I. D. Richards & Sons, Boston, Mas 
561.—Yxrast.—E, T. Smith, Hartford, Conn. 
562 & 563.—ScyTHEs.—The Dunn Edge Tool Company, West 

Waterville, Me. 

564.—SHEET IRON, ETC.—A. Wood & Co., Phila., Pa. 


EXTENSIONS. 


SEEDING MACcHINE.—A.Franklin, of Genoa Cross Roads, 0.— 
Patent No. 18,579, dated November 10, 1857; reissue No. 3,310, 
dated February 23, 1869. 

OPERATING FLY FRAME. —R. M. Hoe, of West Farms, N. Y.~— 
Letters Patent No. 18,640, dated November 17, 1857. 

Turntna WoopEN Boxes.—A. 8. Newton, of Brandon, Vt.— 
Letters Patent No. 18,646, Mov November 17, 1857. 

TURNING PILLARS FOR Cusce 5 SOVEMENTS. —W. H. Bottle. 
ton of Bristol, Conn. pont, of Guel Canada, 


A. Hatch, of New Hiaven, So n-—Letters ‘atent Ho, «ie, 
dated No eeeese 11,1 ‘sence. No. 3,488, dated June 8. 
SNUFFERs.—O. Stow, of ’ Plantaville, and A. Barnes, of 


atm Conn. “Letters Patent No. 18,713, dated November 


24, 1 

SareTy LaMP.—W. Pratt, of New York city.—Letters Patent 
No. 18,704, dated November 24, 1857. 

TRUSS. a. W. Riggs, of Brooklyn, N "Y.—Letters Patent No. 


708, date November 24, i857 
SPREADING FERTILIZERS, —P. Seymour, of East gaa 
N. Y.—Letters Patent No. Decembe 


Rouuine Beams.—J. Griffin, of P ft Pheenixville, Pa. a ketters 
Patent No. 18,738, dated Decembe: 
THREADING BoLts.— W. Sellers, of Phila, Pa.—Letters Pat- 





121,436.—Srumr Extractor.—J. D Troyer, Goshen, Ind. 
121,437.—Brp.—J. C. Walker, Wm. Lapish, Burlington,lowa. 





PATENT BANDSAW MACHINES 


Of the most nueet kinds, 
size, to 


ent No. 18,775, dated December 1, 1857; ‘reissue No. 656, dated 
February 8, 1859. 


TURBINE WATER WHEELS. 








Swe ease, wie PA ae Seto one owen, A: ~eners, 

only imitations e other 
a ae ie Sher omelette 
‘enth ave. Rew" ork. Price the public. We do not boast 
prese 16), there are in Po ag cal aot - Ty 

t t. y 

; sont Oe in this cit Wend ot tiful pamphlet free. Gko TALLCOT, 

pro af of our machines. gehines. f nd for Cc — — on 

circular. Manufac’ Gearing afting, 
Over ONE HUNDRED PAGES—printed in on iagroved ot caw. flin ‘2%, ae a = er 

Two Colors per STE PER. ; A CCESS of the 

Gol ps bstag- Sra gt est Pt ~. J in oo ikneaae GOVERNOR on Water Wheels. It gives 


SILVER MEDALs awarded. 


ROTARY 
exact speed under all chan, MED. 
No pay till tested. J.8. ERS, Tr., 19 John st., Boston 





Directions and 





All for Ten 








busteiheriane catback sh 


DKRILLCO., Weon- 


Niagara Steam Pump. 


CHAS. B. HARDICK, 


Elias Hewe - - 
Wilson Shuttie - 


23 Adams st.. Brooklyn, N. ¥. 





fre a rans ac ist DRILL CO, Weone 





W: ATCH FREE to Agents, to sell Holiday } + 
Goods. Address, atonce, LATTA & Co. , Pitts’g,Pa. 





HINGLE AND BARREL MACHINERY.— 


aan ete. Address TR 


a 


saagee roved Law’s Patent Shin ‘ad ond Heading Ma- 
py U plest and best in use. fhingle Heading AFFIDAVIT.—W. G. Wilson, 
Stave Jointers, Stave ng Tiaoer Sewing Machine Co. persovaliy appeared befor: 


Egualizers. He 
EVOR & Co., Lockport, N 





HE WORKMAN’S MANUAL OF ENGI- 
NEERING DRAWING. By John Maxton, : 


OLUBLE Glass Fire, Water and Dam 
wi GER. ‘3 Cedar street, N 


facturing said th hang 
Manufactured 





47% 34. 





filuctrated with nearly three hundr ood 
cuts and seven plates. Pie cloth. $1. U 
D. VAN NOSTRAND, Publisher. 
23 Mua “AL and 27 Warren St., N.¥. . 
*," Copies sent three by mafi, on receipt of price. UERK’S 





pe bd gy F 


TECTOR.—Important for all jorge b a rations 
Menafecturing cones reat 


WATCHMAN’S TIME DE 
CA my | 


Figures will not lie! 
How Large Fortunes are made’ 
a@ FACTS FOR THE PEOPLE. “Ga 

4a SEE the prices at which four of the ‘ead . 


35. 
40.00 45.00 
The above Prices are for exactly the same 
classes of machines as sold in both Countries. 
aes ot scarcely any difference in the cost of 
and labor in any of the above named 


me. and made that the above prices are correct, and tahon 
% himfrem Le geo published int he ay a States and 
under t corporate names of S eee 


FRED. 8 
, Clerk ofthe Court of Common Pleas ah a 


dy Srwrre Macntres are for Sale in 
every County in the United S'ates, and 


"No. 707 BROADWAY, NEW YORK. 





1832. SCHENCK’S PATENT. 1871. 


WOODWORTH PLANERS 


And Re-Sawing Machines, Wood and [ron Veen Ma- 
chinery, Engines, Boilers, etc. JOHN B. SCHENCK’S 
and 118 Liberty st.. 





Cents, to those who think of buying Seeds. Sewing Machi id in the UNITeD 
—Not a quarter the cost——200,000 sold STATES. and ENGLAND. an Se wee - SONS, Matteawan, N. ¥.. New York. 
of 1871. Address Price in Bogland. Inthe l.& A DAY h Stencil Tools. Sa 
oon JAMES VICK, Rochester, N. Y. Wheeler & Wil oe am with Stencil Tools. Sam 
7 i_—e ome 2 Saeee $10 free. Address A. E. GRAHAM, io ee 





00 65.00 


SWIVEL Nae 





President te 





ORTABLE STEAM ENGINES, COMBIN- 


mane. the maximum ot efficiency, durabiitty and econ- 


wae the minimum of pct wens ae ape iow 2 are 
wide vorably known, m: 

TT wardaoted vat fms renga, $ pA —e sale. a. ~ = 
} sent on 


Cc. -ADLEY & ato" , Lawrence, Mass. 
46. Cortlandt st. New York. 








accuracy the wore ga of ot bya 
same reaches diff yout Remoee of hie 


Washin 











tion Lini 


ton Iron Works, 


Metals, and American White B 


FAC me NS 


"Bend for 6 Center, 0. Box iit ~~ 
N. B.—This detector 1s covered by two U. 8. ” 'Paten ANUFAC URERS of Steam Engines and The Simplest, Chea; ong Best in use! Has but one 
Parties using Or selling these instrucsents without autho: Bollers, Saw Mills, Flouring Mille, Sugar Cane | needie! A Child can Run ie nts wanted in every 
rity from me will be dealt with according to law. ills, Whiter 3’ Patent Double carbine ater ter Wheel, Town, Send for Circular A Sample Stoc to 
Gray’s Patent Cotton and Hay Baker's Anti-F HINKLEY KNITTING MACH. CO., Bat ’ Me. 


Brass, Iron and 





























Ci 
? A T E N T E E S 9 | lar'to OMice, 0 saben Bond tor Cee MACHINER NEW and 24-HAND. 
Highest Premium awarded by American Inst. Fair, 1871! HO WISH TO REALIZE FRCUNTARY y &CO., @ Vesey st., New York. 
CAPTION “Purchasers of Prince's Metallic | wy ir rights. or parnership with capiaiiets, are invited 1 VARIETY M Ee ae nVERY, A MONTH—Horse and outfit far- 
el ee r=q aire | matk and name on the | %¢%4 for our explanatory valuable labor Hy ‘Address Novety Co., Saco, Me. 
oe eae anaes Bet wos | a fortane for thelr ownere i acai evore CIRCULAR SENCHES. _ 
METAS AEE ye oahe te\Gedas arene, Sn 84 | neers, 15 Wall Street, New York. aaa Reptorsrcto: pes Sh Lowell, Mass. eae o Tint st. of tt Berner Price 
PU ever leer 
AR Address Prot. J.C. Dea: {o's favor, send r new, liustrated pampate apie pp.) 10 
ERE ot reir icp, | Chil is a= sere 
oy 
4 re, and fret ee or burn—a ¢ lubs. gz’ 111 Papers Poe*f ¥ Role A a 


prevented trom 
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ning, Stout x Improved 
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Portable & Stationary 


Steam Engines 


ND_ HOISTING ENGINES. A good 
A ticl® at low prices. Every machine Ss: 
for descriptive Price List 


H. B. BIGELOW & COo., 
New Haven, Conn, 








RUSS PATENT 


MONITOR MOLDING MACHINE, 


‘Worcester, 


R. BALL 60. 
Manufacturers of the latest Impro -,_ 
MACHINERY for Plan Mills. ar Sho es cultural 
Implements, Furniture, Sash, Blind, and actories 
Send for Illustrated Catalogue, anc and Pri we a 


eeICHARD B 
ANG ICRERY 


MOLDING, MORTISING, 
TENONING & SHAPING 
MACHINES; 
BAND SAWS, 
es SCROLL SAWS 


Planing & Matching 


. MACHINES, &c. 


GY’ For RarLroap, Car, and “Aent- 
CULTURAL SHops, &c., &c. 
§#™~ Superior to any in ‘nse. 


J. A. FAY & CO., 


CINCINNATI, OHIO 


FOOT LATHES, 


And all kinds of small Tools. Illustrated catalogne ee 
GOODNOW & WIGHTMAN, 23 Cornhill, Boston, M 


A DEAD STROKE 


ati: HAMMER of SHaw & JustTIcE 
i 


















the best and cheapest for all 1 . forgin, , plan- 


shing, and cold hammering. eo Sen m $ > $450. 
d for circulars IL JUSTICE, 14 North 5th 


Pi 
Btreot, Philadelphia, and 42 Cunt Street, N ew York. 


DANIEL’S PLANER, 


75 teet long and 8 feet wide, for sale, at 
yacgieesy EPOT of 8. A. Woops, 91 Liberty Street 
New ¥i . 








LeCOUNT'S PATENT 


Lathe Dogs & Clamps, 


Of both [ron and Steel. 
LeCount’s IDE 


EXP. 
For use in the Lathe. 
Send for latest Circular. 
* Sout orw 





OLUBLE or Liquid Glass for Fireproo 
ber. Manufactured by L. & J. W. 
WANG, 35 Cedar street, N. Y. 


LECTRO-MAGNETS—Galvanic Batteries 
of all kinds—Telegraph Instruments, Wire, and 


in the Electrical fine manutactured b 
every device In tne ILLIAMS, Jr.. 10) Court Street, 
Boston, Mass 


Sone 





(ESTABLISHED IN 1856.) 


Peteler Portable Railroad Company, 


OFFICE, 42 BROADWAY, NEW YORK. 








TO CONTRACTORS, MINERS, ete. 
By this invention one horse does the work 


of ten, and one man the work of eight. 
The great labor- D TRAC ios. of the 
RS 


KS \ LE. 
ee) Ticotrated Circulars free. 


Samples at the office, 
State F 


ights for sale. 
















Las qeegeress 
Has tent timesthe lubricating quality ofeny oil. 















Le | p ect or change fis wonderful gallos ee = 
= Forms on beating qase faces a _vy> rat - 














Oo ¢ Tedecesfrtttoon tos tiaienmin, £07 | prevents 









< ib Week, Statin, anon and aire of machinery = 
NAMERICAN GRAPHITE CO.x 








IGUID or Soluble Glass for Damp sad 
roofiin, Manufactured by L. & J. 
ncn NNGER | 55 Cedar street, N. 


INCINNATI BRASS WORKS. w- * 


neers and Steam riper Brass Work, Best 
can Low Prices. fF LUNKENHE iE Pop'n. 





Scientific 


<x 
« +, 


SS 


8. 8. WOOD :— 


but I prefer to have one — 4. 
Direct last year’s num 


OUR CLUBBING TERMS. 


(price $1), Demorest’s Monthly ($8), and either the 
American Agriculturist ($1.50), or Merry’s Museum | 
. ($1.50), or the Herald of Health ($2), to be sent one 
fvear on receipt of $3. That is, $3 pays for our Maga. | 
azine and Demorest, and the Agriculturist. Should) 
,_ either Merry’s Museum, or the Herald of Heaith be, 
“s preferred to the Agriculturist, it may be substitu- 
- 
= ted for it.* 


nee 


or the 





* Or, Wood's 


hree Fi 


& the Agriculturist, Merry'’s Museum, or the Her- 
ald of Health for $3, which is but the price of the, 
Journal. 


Woop’s HovskHoLp MAGAZINE is one of the monu- 
ments of business enterprise which mark the age.— 
Methodist Home Journal, Philadelphia, Pa. ....As its title 
promises, it is devoted to the instruction and entertain- 
ment of the family circle, and in order to place it within 
the means of readers in moderate circumstances, it is fur- 
nished at a remarkably low rate in proportion to the in- 
terest of its contents.—New York Tribune. ....It is 
essentially ahome magazine, and is just the thing that 
one would most desire to place in the hands of his wife 
and little ones, or that a man of business would himself 
take up for the employment of a leisure hour. —Post. 
Wilmington, N. C. ....Were we out of our chair edito- 
rial, as a “private citizen,” cut off from our exchange 
list and all that, one of the first magazines to which we 
should subscribe would be Wood’s Household. — Register’ 
Hartford,Conn. ....It makes one think of those plain, 
brown-eyed little girls that don’t make a great show in 
the world, but who yet bring a flood of sunshine and 
music to the hearth-stone. —Sentinel, Plattsburgh, N.Y. 

...We have often said that it should be in every family 
in the land. We have never had cause to regret saying 
so.—Journal, New Lisbon. Ohio. 
and moral educator, highly prized by all who become 
acquainted with it. — Christian Advocate. 

ine can be published outside of New York or Phil- 
, is apparent from an inspection of Wood's 





Aelnhi 
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STEEL CASTINGS 


O PATTERN ; tensile st rength equal to 
wrought iron; will ri rivet over, bend, or case perden 
Heavy wer low PHILIP § S. JUSTIC 
rth oth otf st., Phila. ; 42 Cliff st., New = ™* 


en IRON WORKS.—Manufacturers 





of Pumping es tor Water Wo High & now 
ure Engin ~ 34 Pngises | ond ilers, of id 
kinds, Sugar M Lever, & Hydrauhe 
‘achine nery ip general general. HOBB. ITTA- 

KER, 10 Front 


Household, published at Newburgh, N. Y., a fine city on 
the banks of the Hudson.— Telegraph, Corry, Pa. ....It 
is brim fall of interesting reading for the family circle. — 
Union, Yanktown, Dakotah Territory. ....Few who in- 





We will cause Woop’s Hovsrno0Lp MaGazIne, 


Magazine, and the Phrenological| 1 
= Journal (price $3), new subscribers only, and either, 


c PRICE. | 
© SAMERICAN AGRICULTURIST. ........000+00-00000: $1 50 
>| 42 Eueanrn NESE rR fete Fae ena Dae 30 
Bg ,cumsrsax I ciinncrirersbouimamatinieasebes 3 00 
- 3 Pomeroy’ 'S DEMOORAT. .......0.ccceeceesceeeeeees } 
Sc aN: Y. Opserver (new subscribers only)........ 
Fr New York WEEKLY TRIBUNE................0+ re 
o New York Semi-WkEKLY TRIBUNE............ 
5 S2New York WEEKLY WORLD.........000000000 ; > 
e 3 NY I aoa comesccssbedcosccncose vesits 200) 
sey Murer ire cscccs vocccccvcvcondeseeh wibees 19 
‘y OG HeRaLp OP BIBALTB........cccccccccssccversesecs 200 
. RIBNER’S MONTHLY...........000ccceeeeeseeeene 400 
= £ HARPER'S we eusccacene cccsccccnenesstees 40 
= “ PEI ss Asc nanceagcatcevaapediae 40 
Fst 9 ~ PROD odcdccdecccccsccee octets 40 
SATLANTIO MOTEL TD... cccccccccccccocccccccsesess 400 
~ * APPLETON’S SAAR nc cecscccescoccesoysseseces 40 
3 @Perens’ MUSICAL MONTHLY............seeeeeeee 300 


THE UNITED VOICE OF 


...[t is an intellectual) 


+++. That a good| 


American. 


‘ 


Fourteen Months for Only One Dollar. 


The tenth volume of Woop’s HovusEHOLD MacGaztne begins with January, 1872. Its 
regular contributors include Horace Greeley, Gail Hamilton, Thomas K. Beecher, Dr. Dio 
Lewis, Dr, W, W. Hall, James Parton, etc. Harriet Beecher Stowe, Brick Pomeroy, John G, 
Saxe, Petroleum V. Nasby, etc., write for it occasionally. 


A Letter from Mrs. Henry Ward Beecher. 
While overhauling our papers, after the recent removal to our new quarters, we came 
across the following letter, which so appropriately expresses the general sentiments of those 
who read our Magazine, that we have concluded to publish it. 


BROOKLYN, February 11th, 1871. 


Dear Sir,—In ’69, while 1 was editing “ The Mother at Home,” I was much interested 
in a few copies of your “ Household Magazine,” 
whether to me or my husband, I do not know, nor does it matter. 
that I wrote, asking for an exchange, but receiving no answer, I let the matter 
write now, enclosing two dollars, with the request that if you can furnish me the whole set 
of 1870, you will do so, and also put me down as a subscriber for 1871. 
set of 1870, please, for the extra dollar, put my daughter down for 1871, directing to Rev. 
Mrs. Samuel Scoville, Norwich, Chenango Co., N.Y. 

I think one copy comes to ‘the office of the “ Christian Union,” edited by my husband, 

sent to the house for my own use. 
rs, if you have them, and this year’s edition, if you please, 
to Mrs. Henry Ward Beecher, 124 Columbia St., Brooklyn, N.Y., and oblige yours, respecfully, 


MRS. HENRY WARD BEECHER. 
PARTIAL LIST OF CLUBBING AND PREMIUM TERMS. 


which found their way into my house, 
leased 
Trop. 


I was so much 


If you have nota 


{ We will furnish any one or more of the following pre- 
miums for the number of subscribers set opposite the 
price 











| MISCELLANEOUS. NO. 
PRICE. sUB. 
1— Davis’ Sowing owins pen cocccecscess caee $a cu 
2—Buckeye Mo -.. 1000 100 
3—Smith's ‘amarioesn Organs. s. 13 125 
—Bradbury’s Piano 4 5u0 

. & 

25 





—Coin Silver E), 
6—Lad 


| 





8 Knitting Machine 
Pum 


Ssssssessssssss 





| American Submerged Pump........ . b 
| Blanchard’s Churn, ...........sseeeserseees 8 2 
—Universal Clothes rot 4 “4 
ty’s Improved — 2% 
—Family Scales (Fairbanks*) - 20 
Double Barrel Gun.......... . » 45 
— Wood's Pocket Magnifier 1 2 





PUBLICATIONS. 










‘Webster's Unabrid Dictionary....... sno 2 
National Pictorial... ........ 6 00 10 
§ —s2mo. Bible, Morocco \ Clasp.. 800 6 
‘ —Photograph’ |, y i asscete 60 Ww 
—50 Portrait Album...............s++ 40 8 
— Waverly Movels. Dinbdcbotdneve ~~ 623 12 
ener wets Keavconcceedecesecesedeceees 5% ww 

. . . . 
w 9p Reser ‘Mornt -— Laie i eubanetentoecevedeece 3 00 8 
ur Hope” and “ Our Joy”............. 400 2 





SILVER PLATED WARE. 

Tea Set, six pieces (Lucius Hart)...60 0 % 
—Cake Basket od --. MO 2 
—Revoiving Butter Cooler » sows 100 15 

“asters and Fruit Basket val --. SO 
—Half-dozen Napkin Rings ° «we 60 y 
po CnD + 6d pendierongnanantegedheeyecse 323 6 
—One Doz. Tea Spoons (Merid. Co.).... 7% 10 

pe e 8 wi 60 2 
sad Forks oe ae |hCU 

Va Kniv r+ By, Hand. “ coee 8B 
« Solid el Plated “ 160 21 
ne. Set Knives re: Forks, Rub. handles.. 5 7% 8 
Rosew'd hands $25 5 


THE PRESS. 


.-One of the most peor. periodicals in this country 
is "Wood" eH —Pomeroy's Democrat 
New York. ....How Pe publishers manage to give 80 
mach good reading matter as they do for one dollar 
a year, is a financial conundrum which we unhesitatingly 
give up.—Times, Plainfield, N. J. ....If popular writers 
are, therefore, good writers, and if hi-h prices prove the 
merit of literary wares, then Mr. Wood's magazine isa 
good one.—7he Independent, New York. ....lts articles 
breathe a spirit of economy, morality and virtue which 
is highly refreshing in this age of fashionable folly and 
extravagance.—Sentinel, Edina, Mo. ...It is a bona 
fide devotee of Temperance. —Ezpress, Paris, Texas. .... 
It is undoubtedly one of the freshest, liveliest journals 
we have ever examined, and we feel certain that the only 
thing which will prevent it from becoming a favorite in 
every family, is the mere fact of its failing ever to be seen 
by them.—Aecord, Springfield, Tenn. ....It will add a 
fascination to home, sweet home, that waywardness can- 
not resist.—Southerner, Rome, Ga. ....1t is one of our 
choicest visitors, and we are always happy when it ar- 
rives.—Znterprise, Northfield, Minn. ....To say that it 
‘s a tip-top Journal, would be judging by the long list ot 
} patrons at this place.—Gilobe, Akron, Ind. ....Its culi- 
nary department is invaluable to housekeepers. — Fuicon, 
Somerville, Tenn. .-It has been improving ever since 
we knew it—a good criterion tor the future.— Courier, 
Newmarket, Canada. ....All temperance readers should 
support it.—Gaseltte, New Creek, W. Va. ....Wood’s 
Household Magazine is full of entertaining tales illustra- 
ting virtue, temperance, knowledgt, etc. — Tribune 


hold 








vest in a single number will fail to become yearly sub- 
scribers. —Telegraph, Gloucester, Mass. ....We notice a 
recipe for making “shoddy cake”—which is the only | 


ers. —Democrat, Paris, Me. 
art in literature, it assumes a a familiar tone, and at once 
b companionable. , San Franci , Cal. | 





Smartest, 
- 





ICHARDSON, "MERUAN &CO., 


Megamigreress ot the 1 improved Patent Dan- 
and Woodworth Pi ines, Matching, Sash, 
and , Mo Boring, sh ing, Ver- 
ows, Rall Tip-saw Me, 

re 
‘ood 7 variou 











Magasine. Address 


‘6. 





Olympia, Wash. Ter. ....The articles are short, piquant, 
}and of such png ible excell that this periodi- 
cal ought to be both familiar and welcome in very many 





shoddy article we ever would recommend to housekeep- households. Issued at one-fourth price of the larger 
.. Without an effort at high | monthlies, Wood's is a marvel of cheapness and first-class 


apaamaead combined.— New York Times. 


t@ Three numbers mailed FREE to any person not already acquainted with the 


8 WOOD & CO0., 
Newburgh, W. Y, 
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THE CELEBRATED 


Cold-roiled Shafting. 


nuit Bhafting ts in in every particular superior 


ever made. Itis the most 
oNOMICAL [SHAPING to buy, being so very much 
turned 8h Leas diam 


ak. eter —e~ 
ng a saving in coupling, - 
angers. ae is great est round, ay to 

itworth Gage. All who give it a trial continue to use 
it'exclusively. We have it in iarge quantities. Call and 


examine it, or send for price jet 
ddress EORGE PLACE & CO. 
126 and 128 Chambers st., New York. 


Sturtevant Blowers. 


HESE are in every particular the best and 
most perfect aww s fy to mate. 4 full assortment 
of every size on hand, fo oo 
Address 


ine GEORGE PLACE © Now York. 


N. Y. Machinery Depo 
EORGE PLACE &Co., ry Depot. 
TV Dealers in Wood and Iron W: , ot 








Rollers, eatt ther ot iat srtioles 
, Leathe: 
needful mor fall toad Repair ‘Shope. ‘tae and 
13 C , ~ le 





GOLUBLE Glass for Fireproof Paints and 
aver TEs Lye by L, & J. W. FEUCHT- 


Andrew’s Patents. 


Notes! Sgulced to er n Greaved, or Genred Hotat- 
ont oevery ms Pre 
vege Accident, if 





safety , ears and, so ae | break 
ie rises Boe pane Single, 1-3 to 
Cent orld, pape 


cies Be: Pino eka 


e, Durable, and Ecenomica!. 


ler oD ANDREWS & BRO., 


attics 
4 Water street, New York. 


P. BLAISDELL & Co. 


N ANUFACTURERS OF FIRST C 






















MACHINISTS’ LS. Send for Circulars, 
J net , Worcester, Mass, 
|; WROUGHT 
1RON 
~G/RDERS 
Te Union Iron Mills Pittsburgh, Pe. s. The 
eaten 1, 08 
our improved ° 






$0), in Wich he 

anges, whic the old 
mode of 

paren te weare 
obtained 


Carnegie, 


E. H. PAYN’S 
STAMP & STENCIL 
Establishment. 
fp DIES FOR MARKING TOOLS, 


Patents, &c. Address as 
lington, Vt. above, Payn's Block. Bur- 


WARING'S 
ATR COMPRESSERS, 
ENGINES, PUMPS & BOILERS. 


DRAWINGS & SPECIFICATIONS OF MACHINERY. 
WARING & PARKE, Engineers, 138 Center St., N. ¥. 


WOODBURY’S PATENT 


deta and eee 


and yr q Mach pen Orey & Wood's Plane 
er wood woreg machi a 


berty stree 
Send tor ¢ Ciroclere. tok Sudbu bury rect 8 


Machinist’s ae 


AX T low prices, 97 to 113 R. R. Ave., Newark, 














& R. J. GOULD successors to Gould 
abies bo. 





ye eh ne MACHINERY GEN. 
ardson 8 Taare yoo Machines. Toes ens 


26 Central, corner Ponto: 
WITHERBY RUG & 5° RICHARDSON, 


5 A MONTH! EMPLOYMENT 





fi 
licensed machine in the world, W. A. DE 
CO. , Cleveland, Ohio. or 8t. Louis, Mo. 


[ACHINISTS 


fpastrases Catal e and 
Tools a sent free to any =. © 
« WIGHTMAN, ih get ree Boston, M 


Machines. 


TANDARD, UNIVERSAL, INDEX AND 





indie 0 och ono 








" in every variety, of unequalled desi 
frst claps Workman sht ip. Send for iNustrated catale _ 
to th RALNARD MILIANG MACHINE Company, 80 o shi 
Street, Boston. Worke at Hyde Park. 
HE LOST CITY. Chicago ee it was! 
Chic as it e! A Complete Wf —A Book 
brim fall of thrillin, evens and Btargiing ts Agents wanted 
fusely illustrated. ts wanted, 


every where. Send for r Gireuler an wy 
WELLS & CO., 482 gra St. N.Y. 


GENTS WanTED. Agents make more mon- 
tee” @ Srixeon & Co. Fine Art Publishers: Portiona hie. 
$49! AMONTH! Horse and carriage fur- 

pished. Expenses paid. H.B,.SuHaw,Alfred,Me 

To Electro-Platers. 

ATTERIES, CHEMICALS, AND MATE. 

RIALS, tn sets or single, with books of instruction, 
manufactured and sold b FHOMAS 8 HALL, Manofactar 


ing Electrician, 19 Bromfield street, Boston, Mass, (Ius- 
trated catalogue sent free on applic ation. 


IQUID or Solable Glass for Fireprocting 
W FEUCHTW ANGER. % Coder mre eT. 


Send tor IVERS! Catal ‘AL WOOD ofthe 
UNIV WORKER, 


Mach. ete., 
amilton, 0. 




















aw ll Pat. > a 


Universal a 
NTEL & MARGED ANT, 


to MoBETH, 
FSk LATHES, best in the ie country. Woop. 
PIKE, Lake Village, Circulars free. 








B2O() For, tclase Piano. Sent on trial: No 
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THE BEST IN THE WORLD. 








New Volume January Ist. 


THE 


SCIENTIFIC AMERICAN 


For 1872. 


The SCIENTIFIC AMERICAN is the largest, the best, 
the cheapest, and most Popular Journal in the world, 
devoted to Invention, Mechanics, Manufactures, Art, 
Science, and General Industry, and has attained a wider 
circulation than all others of ite class. 

With the New Year the Publishers intend to increase 
its value far bey »nd what it has been In the past. The 
Editors will be assisted by many of the Ablest Writers, 
and, having access to all the leading Scientific and Mc- 
chanical Journals of Europe, the columns of the SCIEN- 
TIFIC AMERICAN will be constant y enriched with the 
chomwest information which they afford. It will be the 
constant study of the Editors to present all subjects 
reiting to the Arts and Sciences In PLAIN, PRACTICAL 
AND POPULAR language, 80 that all may profit and under- 
stand. 

The SCIENTIFIC AMERICAN is not the organ of any 
sect or party, and its columns are therefore kept free 
fror. mere partisan questions. Nevertheless, its opinions 
upon all questions of public utility will be freely ex- 
pressed. It would be impossible, within the limits of a 
prospectas, to specify the wide range of subjects which 
make up the yearly contents of the SCIENTIFIC AMER- 
ICAN; a few only can be indicated, such as 


STEAM ENGINEERING, TEXTILE MANUFACTURES, 
LOOMS, SPINNING AND SEWING MACHINERY, 
AGRICULTURE AND AGRICULTURAL IM- 
PLEMENTS, ARCHITECTURE AND 
BUILDING, WOOD WORKING MA- 
CHINERY, BRICK AND TILE 
MAKING, HEATING AP- 
PARATUS, CHEM- 
ICAL PRO- 
CESSES | 
DYEING, ETC., GLASS MANUFACTURE, HYDRAUL- 
IC8 AND PNEUMATICS, MILLS AND MILL- 
WRIGHTING, MINING AND METAL WORK- 
ING LN ALL ITS BRANCHES, MECHAN- 
ICAL AND CIVIL ENGINEERING, 
GAS AND PAPER MAKING, 

PHILOSOPHICAL IN- 

STRUMENTS, 
HOUSEHOLD 

FURNI- 

TURE AND UTENSILS, RAILROADS AND CARBUILD- 
ING, PHOTOGRAPHY, FINE ARTS, SPORTS, 
GAM2&S, TOYS—AND A THOUSAND THINGS 

OF INTEREST TO EVERY MAN, WO- 

MAN AND CHILD IN THE LAND. 

THE PRACTICAL WORK- 
SHOP AND HOUSE- 
HULD RECIPES 
ARE WORTH 

TEN TIMES THE SUBSCRIPTION PRICE. 


SUPERB ILLUSTRATIONS, 


by our own artists, will not only be given, of all the best 
Inventions of the day, but especial attention will also 
be directed to the description and illustration of 


LEADING MANUFACTURING ESTABLISH- 


MENTS, MACHINES, TOOLS AND 
PROCESSES. 


inventors and Patentees 


Will find in each number sn official List of Patents, to- 
gether with descriptions of the more important Inven- 
tions. We shall also ;ublish reports of decisions in Pat- 
ent Cases and points of law affecting the rights and inter- 
exts of Patentees. 


r 7 vv Yr Ty TR nl 
THE NEW VOLUME 
commences JANUARY FIRST; therefore, now is the 
time t> orgauxize Clubs and to forward subscriptions. 
Clubs may be made up from different post offices. 
TERMS FOR 1872. 


One copy, one year - - - . - - $3.00 
One copy, six months . - : - . - 198 
One copy four months - - - ° 1.00 

§ Ten copies, one year, out Rr. 5 25.00 
CLUB EaTEs( Over ten copies, same rate, each 2.50 


One copy of Scientific American for one year, and 


one copy of engraving, “ Men of Progress,” 10.00 
One copy of Scientific American for one year, 

and one copy of “Science Record,” . “ae 4.00 
Ten copies of “Science Record,” and ten ana of 

the Scientific Americsa for one year, - - 35.00 


CLUB PREMIUMS. 

Any person who sends us a yearly clab of ten or more 
copies, at the foregoing club rates, will be entitled to one 
copy. gratis, of the large steel plate engraving, “ Men of 
Progress.” 

Remit by postal order, draft or express. 

The postage on the Scientific American is five cents per 
quarter, payable at the office where received. Canada 
subscribers must remit, with supscription, 2% cents extra 


to pay postage. 
Address all letters, and make all Post Office > tance or 


drafts payable, to 


MUNN & CO., 
37 PARK ROW, NEW YORK. 


STEAM PIPE AND 





, Durability. 
N.Y., 192 'N.2d st .8t. Louis. 


CONOMY, Safet 
Srexoe Co., 


ft. E. 9th at., 


- 
CHALMERS 


Scientific American. 


Advertisements. 


Advertisements will be adusitted on this page at the rate of 
$1°OO per line for each insertion. Angravings may 
head advertisements ot the same rate per line, by meas- 
vrement,as the letter-press. 


A. 8. CAMERON & CO. 
ENGINEERS, 


Works, foot of East 23d 
street, New York city. 


Steam Pumps, 


Ada od to every possi- 
ble dut 
Send for a Price List. 















New York 
7 & 38 Park Row. 


Age ted to Mechanical Pes 


elting and Packing Co.. 


ASPHALTE ROOFING FELT. 





WELL test°d article of good thickness 
and durability, suitable for steep or flat roofs; can 
be ae by an ordinary mechanic or band laborer. 
Send for circular and samples to E. H. MARTIN, 7 
Maiden Lane. and 9 Liberty Street, N.Y., 





Sol sUBLE or Liquid Glass for Fireproofin 
Timber. Manufactured by L. & J. W. FEUCH 
WANGER, 55 Cedar street, N. 


UBLIC HEALTH PROMOTED !—AGRI- 
CULTURE re “OUX . 
JX’S 

Patent binciest Closet and Urinal. 
In use in most of the large towns in France ; also orem. 
out Belgium, Italy, Austria and Russia. In succe 1 
operation in the Boroughs ot Salford and Halifax, and at 
the North Camp, eee Neos land. Patented in the 
United States, October 10, 1 € - 
bition, 1867. Silver Medals swatded to this — at the 
Agricultural Exhibitions of Chalons, Metz. and Rouen 
May, 1868. The attention of Town Councils, Boards of 
Health. Sanitary Reformers, and the Public general) 
specially invited to the System of M. Goux, for collecting 
and utilizing fecal matters. It is the only system of Dry 
Closets applicable to existing sanitary. economical, do- 
mestic, es: and agricultural requirements. Send 
for circular OSBORN & CO., Canal 8t., N.Y. 








RAz COINS.—A large Assortment of 
old LE Co Swedish, Siberian, Persian, Wallachian, 
Freach, German, Roman, &e., Coins for sale. 
ddress 

No. 204 North Fifth Street, St. Louis, Mo. 


OR SALE | OR 1 RENT, in Louisville, Ky. 
a well known Foundry and Machine Shop, wit th 
Tools for 100 or 200 men. Business established for more 


than 20 years. Address 
P. O. Box 82, Louisville, Ky. 


vocational arti ITECT. |: 


Working Drawings, 
$12, post-paid. 
GEO. E. WOODWARD, 
Publisher, 191 Broadway, N. Y. 
‘or Catalogue of all books 
on Wen Venlennre ye Fon Som 
Field Sports and the Horse. 


























And Periorated Circular and wong Saws. Alsvu Soild 
Saws or all kinds. No.1 Ferry st., cor. Gold street, 
New York. Branch Office for Pacific Coast, No. 
Front street. San Francisco,Cal. 





Diamond Pointed 


STEAM DRILLS. 


r ph ‘HE adoption of new and improved applica- 
tions to the celebrated Leschot’s patent, have made 
driils mor io ae to eve 





variety of 
eir unequalled efficiency ane 


Rock DRIL 
d, bot 


economy are iaeowten in this count 
Europe. The Drills are nile of various sizes an nd pat ho 
terns; WITH AND WITHOUT BOILERS, an ere ata 
uniform rate, of THREE TO FIVE INCHES PER. MIN 
UTE in hard rock. They are adapted to CHANNELLING, 
GADDING, SHAFTL TUNNELLING, and open cut 
work; also, to DEEP BORING FOR TESTING THE 
VALUE 0 {NES AND QUARRIES. TEST CORES 
taken oat, neving Gs character of mines at any cove. 
Used either with steam or compressed air. Simple and 
es in construction. Never need sharpenin . Man- 
ufaetu 
THE AMERICAN IAMOND pRULL ¢2- 
1 Liberty St., New ork 





BiTED STATES AND FOREIGN SAL- 

ER FELTING COMPANY, Manufacturers 
on ON-CONDUCTING, Lh ay (patented Oc- 
. 1369. I Locgmo: 
i. en) for Sccainer ones, , ~~~ - 
tive fs lers eens Fire pognss, Pipes, byt 5 bere a. 
= Pans, Water , Su eaters, Safe 
ali Heated a anew adapted to iit i 


Pi 
ais natectory § and Office 


seek BF ue Ste, Fic, MID, st 
L.W.Pond---New Tools. 


EXTRA HEAVY AND IMPROVED PATTERNS, 


ATHES ELAR ERS, DRILLS, of a)l sizes ; 
ertica Mills, ten d ¥ 
‘Ming’ Machines, G Ger ar and bolt Cateane ty nd pander. 
and Shears for ira. 
Off ce and Warerooms, 98 Liberty st., New York ; Works 
at Worcester, Mass. 
A. C. STEBBINS New York Agent. 


Loe ID i Soluble Glass for Fireproofing 
CCHIT WANGER. 6 Cedar strece NY gies 














WIRE ROPE. 


JOHN A. ROEBLING’S SONS, 


MANUFACTORERS, TRENTON, N. J. 


OR Inclined Planes, Standin Derrida eran 
Bridges, Pecrien, Stage, ae mane be 
Tiller Ropes, 8 i. ot Copper and Iron, Lightning 
Conductors of Gop | ey atvention given to hoist- 
ing rope of all kin tor ines and Elevators. apy St for 
circular, giv price and other information. 
Transmission of Power by Wire Ropes. 
arge stock constantly on hand * New York Wartheese 
No. 117 Liberty street. 


PRATT’S ASTRAL OIL. 


Guaranteed the Safest and 
Best Illuminating Oil ever made. 
LS 4g Over 150,000 families continue to 
< No accidents have ever 
= occurred from it 
Oil House of 

CHAS. PRATT, N. Y. 


Established 1770. 












“SCHLENKER’S PATENT 


BOLT CUTTER 


ADDRESS, 


New INVENTION. 
FALO.N.Y. 


HOWARD IRON WorkKS, BuF 


Swain Turbine. 


“OurLow-Water Wheel from this on” 


ILL DO TEN PER CENT MORE WORK 
on small streams, in a dry season, than any whee 
ever invented. Gave the best results, in every respect, 
the Lowell Tests. 
For Report of tests at Lowell, with Diagrams and Ta 
oles of Power address 
THE SWAIN TURBINE CO., 


North Chelmsford, Mass, 


LUBRICATORS. 


mee FUS’ celebrated Self-act 

ng Oilers, for all sorts of Machinery 

and sind ing, are reliable in all seasons, 

saving 75>—% per cent. The Self-acting Lu- 

bricator for Orlinders is now adopted by 
over 80 R. R. in the U.8., and by hundreds o 
stationary engines. Send for a circular to 
NATHAN & DREYFUS, 108 Liberty St. , N. ¥ 


ORIENT SAFETY LAMPS, 


Entirely of metal, are the only 
lamps in use which can neither break, leak, 
nor explode. Are ornamental and cheap. 
Adapted to all household uses; also, to 
stores, factories, churches, &c. 


AGENTS MAKE $10 A DAY 


SELLING THESE LAMPS. 
Manufactured by 


WALLACE & SON 
89 Chambers St., NY York. 




















\OLUBLE Glass for Fireproof Paint and 
Cements. Manufactured by L. & J. W. FEUCHT- 
W ANGER, 55 Cedar street, N. Y. 


=— Jaly 20,69; May 2, ’71. 
No. 1, agentes to the Pocket or Szwine Ma- 
CHINE; No.°*3, for » Res —— —_ for 
Carpenters, Machi inis Sample No. 1, by 
mail, 25¢. ' CHAS. GOODENOU H, Prop’ 

Bey St., New 


WHE BEST SAW GUMMER . OUT, ONLY 
$15; Emery Grinders, at $25, $40, and $100; *piamond 
urning Tools, $15; Solid Emery wheels 0 all ‘sizes ; The 
above standard oods are ali of our own manufacture. 
Address THE TANITE CO., Stroudsburg, Monroe Co. ,Pa. 


PATENT 
oe} om 540) 5 ae 
SHAF TING. 


The fact that this Shafting has 75 per cent greater 
strength, a finer finish, and js truer to gage, than any other 
in use, renders it undoubtedly the most economical. We 
are aiso the sole manufacturers of the CELEBRATED COL- 

Lins Pat. CouPpLine, and furnish Pulleys, Hangers, etc., 
of the most approved sty a R sid, e lists VOnLINS 


cation to LAU 
Water Te, Pittsburgh, Pa. 


120 
AT; Stocks of this Shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass 
GEO. PLACE & GOL, 126 Chambers street, N. Y. 


RON PLANERS, ENGINE LATHES 

Drills, and other Machinists’ Tools, of su mporior qual 

ity, on hand, and finishing. For sale low Descrip- 
Hts and Price address WH AVEN MANUFACTU 


NG CO. New Haven, Conn. 


eee-Pp. ) EsT DAMPER REGULATOR for Steam 
jo Boiler. Send for Circulars. 
MURRILL & KEIZER, Balt., Md. 


ence Mary Union Stone Co., 
Patentees and Manufacturers of 
ARTIFICIAL NE 
EMERY WHEELS 
and Artificial Stone and Emery Wheel 
Machinery lo Tools. Send for circu- 
lar. 2e ADR MASS 


» With Wricut’s 
Bucket Plungers 


made by 
VALLEY MACHINE Com- 


Models 


Metal, or Wood, made to 
ER, 62 Center st. NY. 










ork. 


























PANY, East Hampton, Mass. 





Working 


And Experimental Mocmins 
order by J. ¥F. 


AT. SOLID EMERY WHEELS AND om 
STONES, tor Brass and Iron Work, Saw Mill 
dge Tools. Northamnton Emery Wheel Co. Leeds. 


OTIS’ mac SAFETY HOIST ina 
nag yee A 


OT! 
0. 348 BROADWAY. NEW TORR. 


$1000 in 100 DAYS 


TO AGENTS selling SILVERS’ wees Recom- 
aaeted by Horace GreeLey and Am. RICULTURIST. 
LEGG & CO. 2 Cortlandt 8t., N. ¥. 














{DECEMBER 9, 1871. 





eT. V. Carpenter, Advertising Agent. Addrey 
hereafter, Box 773, New York city. 


Fifteen Boiler Explosions 





Ogos LAST MONTH IN THE 
UNITED STATES, killing and maiming a large 
pester of persons, ana destroying valuablé property. 


Harrison Safety Boiler 


been employed, instead of the dangerous fae, tubular 
and other s styles of Steam Ge ay motel the loss of life, 
limb and property would have been sav 


THE HARRISON SAFETY 
18 the only Bo'ler that is pertecely safe from Disastrous 
Explosion. It is economical, easily managed, and a rapid 
steam generator. Manufaciured at 
THE HARRISON BOILER WORKS, 

JOHN A. COLEMAN, Agent, 110 Br FRTLADELPS 4, = 
dl oadway, New 

and No. 139 Federal Street, Boston, Mass. " - 


IQUID or Soluble Glass for Damp and 
Nt? roofing al! Surfaces. Manutactured b 
L. & J. EUCHTWANGER, 55 Cedar street, N. Y. d 











Os ‘Cuts, Burns, Wounds, and all dis- 
we rders of the ‘skin. Recomme nded by Physicians. 
Sold by all Druggists, at 25 cts. vor F. HENRY, Sole 
Proprietor, 8 College Place, New York 


McNab & Harlin Man'f’g. Co, 


ufacturers ot 
BRASS cocks" PLUMBERS’ BRASS WORK 
Globe Valves, Gauge Cocks, Steam Whistles, and Water 
Gauges, Wrought Iron Pipe and rae, 
BRASS AND COMPOSITION CAST 
NO, 56 JOHN STREET, NEW YORK. 


WIRE ROPE. 


TEEL. CHARCOAL and B. B., of the very 
best ag suitable for Ships Rigging, Suspension 
briages. uys, Derricks, Inclined Planes foisting pur- 
poses, &c. ‘A Large Stock souetendy oo on hand at 
JOHN N & CO.’S, 
48 en sh, New York. 











HARDWOOD BOARDS 


Large and choice assortment of 


FRENCH BLA SUT, AD AMBOINE, THUYA, 
Togeth ae a comepiete. i ock 0 
DOMESTI FINE FIGURE VENEERS, ‘BOARDS 


tz” Send for catalogue and price list. 
Gro. W. Reap & Co., N.Y. 
» Factory, 186 to 200 Lewis st., between 5th h and 6th sts. 





From 4to 500 horse power, 
including Corliss Engines, Slide 
Valve eepuenary Engines, Por- 
able Engines, etc. Also, Circu- 
lar Saw Mills, Shafting, Pulleys, 
ete. Wheat and Corn Mills, Cir- 
cular Saws, etc. 
Send for Price List. 
WwoovD & MANN, 

Steam Engine Company 


\Bon eRS- 
S01LE 4 E R WORKS—UTICA, N. i. 


PRINcIPAL UFFICE—42Cortilandt st., New York. 


L. L. SMITH & CoO., 


Nickel Platers, 


6 HOWARD ST., New York, 
Between Elm and Centre. 


JTZYOR SECOND HAND ENGINES AND 
BOILERS, address C. A. DURFEY, Titusville, Pa. 


TOVE PATTERN MAKER WANTED 


\) IN CHICAGO, 

Wanted, a thoroughly first-class Stove Pattern Maker. 
for 8 to 6 months—one who is capable of designing and 
constructing the handsomest Parlor Stove ever made. 
Must be perfectly sober and steady in his habits, and 
must have the best of references. Address immediately, 
giving terms and references, 

BROWN BROTHERS, 
226 East Monroe St., Chicago, Il. 


UNION 


| Spoke Works. 


POKES, RIMS, AND PLOW HANDLES. 
Zoe goods warranted seasoned, and at the best 
ren O JOHN G. DAVIS’& SO 

“Fon west cor. of Leovard and Otter sts. SPhiiadelphia. 


Vertical & Horizontal 
CORN M 


30-inch grinds 30 ~ 
and 20-in. 15. Pric and $140. 
EDWARD HARRISON, 
New Haven, Cona. 


SoLvBLE Glass for Fireproof Paint and 
ron Cements. enetactares. by L. & J. W. 
FEUCHTWANGER, 55 Cedar street, N. ¥. 


Leffel’s Improved Turbine, 


EARLY SIX THOUSAND 
of them in use; under heads from 
1}¢ to 240 feet. 


¢#™~ Send for our pamphlet, one hun- 
dred and twenty pages. 


JAMES LEFFEL & CO., 
Springfield, Ohio, and New Haven, Conn. 


IRON STEAMSHIP BUILDERS, 


RAFIE & LEVY, 


PENN WORKS, 
POG BY Raia 


“STEAM 
ENGINES 




















er LS. 






















MARINE 





M. Mayo's BOLT CUTTER, patented 
or tivestreted Citeulee Cinciinath Onion in ee 





HE “ Scientific rae is is punted w witb 
CHAS.ENEU JOHNSON & ¢ th and 





mbard sts. Philadelphia. and oot Gold st.. New York 








